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I).    I{.    I)()WI.I\(,. 

iN'i'H()i)r(  rioN. 

'Iliis  re|»irt  is  intciulcd  as  a  concise  statement  of  the  arc,  and  |pr(ilial)lf 
contents  of  tlie  various  coal  fields  of  the  nn'ddle  portion  of  Canada.  In 
its  preparation,  many  imlilislied  rejmrts  <;iviM<;  details  of  the  thickness 
of  senms  and  character  of  the  enciosinf;  rinks  have  U-cn  cfinsulled,  and 
references  to  these  added:  so  that  they  may  Ik>  further  studied.  Xo 
attempt  i.s  here  niatle  to  treat  tlie  .sul>ject  in  detail,  except  as  rej;.;rds  the 
character  of  the  coal. 

The  analyses  already  |iul)lished  are  scattered  throufihout  many  reports 
and  an  effort  has  lieeii  made  here  at  a  compilation  of  this  material,  in 
the  form  of  tahles  of  analyses;  while  for  the  pur|)ose  of  comparison,  other 
North  American  and  forcimi  coals  have  Ikvii  added. 


I.tiration  and  .  I  ri-a. 

In  Manitoba,  the  coal-liearing  rocks  occujiy  a  small  area  in  the  southern 
j)art,  nntlerlyinj;;  an  elevated  ])ortion  called  Turtle  mountain.  Thin 
.seams  outcrop  around  the  ha.se  of  this  hill,  and  it  is  proWahle  that  others 
may  be  foimd  higher  up  its  slo|)es.  With  our  present  kiiowledire  wo  can 
define  an  area  of  about  forty-eifjlit  s(|uare  miles  near  the  western  end  of 
this  hill  as  being  availai)le  for  mining. 

The  Saskatcliewan  areas  lie  principally  in  llie  southern  part,  and  are 
being  mined  on  the  Souris  nver.  The  elevation  known  as  the  Coteaii  is 
also  eom])0.sed  of  coal-lR'aring  rocks,  whicli  continue  westward  in  the 
Wood  mountains  an.l  Cypress  hills.  This  aica.  although  not  well  pros- 
pected, contains  jtossibly  l.lKMl  .scpiare  miles  within  which  coal  may  be 
found.  Between  the  two  branches  of  the  .Saskatchewan  river  there  is 
an  area  of  poss.ble  coal-lx-ariiig  rocks;  but  the  horizons  having  good 
workable  seams  farther  west.  a[)pear  in  this  ari'a  to  be  rather  poorly 
supplied,  .so  that  the  value  of  this  part  as  a  coal  field  is  problematical. 

The  Province  of  All)erta.  as  will  Ix-  seen  from  the  accompanying  n>ap, 
is  lilxrally  supplied  with  coal  areas.  The  western  border  of  tlie  .southern 
part  of  the  Province  corsisis  of  s<<veral  ranges  of  mountains,  formed  gen- 
erally of  rocks  which  were  originally  the  floor  on  which  the  coal  formations 
were  laid  down.  The  elevation  of  the  coal  formations  subjected  them  |o 
greater  denudation  than  the  harder  ro<ks  iH'neath,  con.seipiently  little  of 
this  material  is  left;  but  in  the  wi.ler  valleys  remnants  are  .still  found. 
These,  from  the  superior  ijuality  and  amount  of  coal,  form  verv  valuable 
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(MAI,  iiKi.Ds  or  Mwnnin,  kit.  'J 

'I'lic  coal  ill  I'.iliiionton  wiis  noted  liy  Sir  (icori^c  Siiii|)S(in,  in  ISl!;' 
mill  ten  _v«'iiis  liitcr.  Sir  .Idliii  HiclijirdMui  (ilituiiiiMl  s|)"'<iiii<'iis,  aiiii  con- 
sidered tlieni  to  Ik-  of  tiie  siiiiit-  liori/oii  ii.s  the  ((i;d  on  tiie  Miickcii/.ie 
river." 

Father  I)e  Siiiet  crossed  the  iiioiiiitain.s  from  the  «est\varil  in  184."), 
passing;  Hocky  Mountain  House.  In  the  foofliills,  or  in  tin-  \i(iuily  of 
tiie  nioiintaiiis,  coal  was  seen  on  some  of  the  sc.eains  -|)roli:il  ly  iiiaiiches 
of  the  Ked  Deer  river. 

In  ls')7.  Sir  .lames  Hector  found  coal  at  Soiiris  river  near  the  present 
mines.  In  IN.'S,  he  descriiied  the  coal  at  Kdmonlon.  and  alsr)  that  on 
the  Hed  Deer  river  south  of  Kduioiitou:  remarkin;;  th.it  the  coal  at  Md- 
nionton  was  in  u.se  in  the  forp-s,  and  had  proved  sali>fa(tory.  In  IM'.D, 
he  saw  the  coal  seams  on  the  .Vthahaska  and  on  the  I'emliina  ne.ir  where 
the  (Jraiid  TriiMk  I'acilie  railway  crosses  that  stream.' 

Ill  lS('i:{,  Lord  Milton  ami  Dr.  (hcadle  recorded  the  use  of  coal  in  the 
forf;es  at  Kdmonton,  from  the  seams  in  the  river  hank,  and  also  mention 
seeini;  thick  coal  .-earns  on  the  I'emliina. 

Dr.  (irant  in  "Ocean  to  Ocean"  llie  record  of  Sir  S.indford  l"lemini;'s 
trip  across  the  continent  in  lS7-'--also  refers  to  the  I-',c|monton  and  I'em- 
hina  eoals,  and  to  the  reporteil  oicnrrcuce  of  vast  heels  of  coal  on  the 
IJra/.eau. 

Ill  1S73,  Dr.  .\.  R.  ('.  S<>lwyn  descended  the  Sa.skatehcwan.and  reconleil 
in  iiineli  f;reater  detail  the  coal  seams  on  this  river.  'I'his  is  the  first 
report  In  an  oflicer  of  the  ("aiiadi:in  (lovernment.  It  is  '.ecompanied 
liy  a  report  on  tin-  coal  of  the  Dirt   hills  in  Saskatclievvaii.  hy  Dr.  I{.  Hell." 

Discoveries  of  eo.;l  near  the  Intern.itioi  I  Houudarv  were  made  diirini^ 
the  prof,'r<'ss  of  the  survey  of  this  line.  .Mtached  to  the  < omniissioii  as 
natiirali-.t,  was  Dr.  (i.  M.  Dawson,  who  reported  very  fully  on  the  p'olo^ry 
of  the  country,  and  paid  .sjiecial  attention  to  the  evidences  of  coal  under- 
\yinjX  the  plains.  The  eoal  at  Koclie  I'ene<',  discovered  ill  \^'u.  was 
fiillv  reported  n|ion,  and  aiiidyses  made.  In  the  vicinity  of  Milk  river, 
small  eoal   seams  were  not<"cl  for  the  first  time.' 

The  co.d  sc'ams  at  HIackfoot  erossinj;  were  recorded  hy  I'rof.  John 
Macoiin  in  the  report  of  the  Canadian  Pacilic  Uailvvay  survey  for  l.S7;». 

KAiii.nu    MiMNC. 

I're\ious  to  the  advent  of  the  railwiiy  there  seems  to  have  lieen  very 
little  attempt  at  niiniiif;.  alllioiii,'h  it  is  lxlieve<l  lli.it  ahout  the  year  ISSi) 


'Narrative    of  a  .luurnev  Round  tlic;  Wurl.I,   l>ll-'2,  l)v  Sir  ( K-orpe  riimp-un> 

Vol.  I.,  p.  im. 

-loum:.:  of  .1  Hoat  Vov.irp  thrDURli  I!upert-i  I, anil,  p.  li).5. 

■Oreaon  Mi--ion-.  by  i''ut'' <r  P.    I.  Do  tfniet,  .\i\v  \cirk.  1S47.  pp.  l.">0-li'.i». 

•I'apurs  relative  to  the  )  '  -ration,  bv  t'apt .  I'alli.^er.  I.omlon,  IN.VJ,  pp.  ■2'2, 
2.->.  44. 

I'liiilu'r  Papers  relatn-  .c  Kxploration  bv  f'apt,  Pulli.-er,  I.omlon,  iMiU, 

p.  2.-.. 

■' I  he  .North  We^t  Pa^vape  bv  I, anil,  bv  Mihon  and  Clipaillc,  I.omlon.  18('i.5, 
p.  2ol. 

•  Report  of  Prosre..-^.  fleol.  Surv.  fan  .  Is73-7t.  pp.  10-S7. 

"ISriti^li  North  .Vmeriran  Moumlarv  ('omini-~ion.  Ucport  on  tlie  i  ieology  an<l 
IJe^ources  of  the  RcRion  in  the  N'iiinity  of  tlie  I'ortv-.Vintli  Parallel,  by  (1.  .M. 
Daw.^on,  Montreal,  1N7.). 
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.ome  ro„l  w,..  shipped  l.v  l,ar^^.  frou.  H.Kl.e  IVr.ee  .i„w„  ll.e  Souri,- 
l.ut  tlu-  vonluro  ua.s  pn.lmhly  not   very  .s,.,.„..s.ful  ' 

vo^c^r'  t^sr:::^  '■■  •";'  '"'"'"7 '"""-''  -■■--•  -<•••-•" 

<i_»   <iosti\.      in   JNS.S,  oojil  wiis  (lisrovcrtM    near  Uinff    ..n  tl„.  r..         I 

NV>.  af  u  Mt  ..   kn..«„  as  the  r.Khran,-  .nine,  a  mile  ,„.  the  river  fr„n 
fl'e  present  sIojh..     In  IS!.]   ,l,e  C,.,,,,,!!,,,,    i.,,,,-^^   ruh   .      ,„  I    I 
.  -^  the  river  to  the  nu.nth  of  the  p.i!    opposite  Wlli^'^l^,.'  ^Z^i: 

e   ,re.s..„t  n„„,np  p  a„t  is  installed.     An  extension  south  to    he  sX^ 

A  nnne  near  (  .n.hrane  was  opene.l  in  ISS.",.  known  as  the  Bow  Hiver 
'".■K-.      1  his  was  rlo^d  in  isss,  and  another  opening  made  ne-.rl.v  f  ,r 

nii^L;^';'!;:^  "tI  ""  "r'  ""■•"  *"  *'"  «-'^"«''—  have  been 
slliir  ""'*  prominent  are  in  the  neiKhbonrhoo,!  of 

foot  Indians.  :,n,l  for  a  time  the  Canadian  I'aeifie'railwav  made     tte      .ts 
at  nnninj;  on  Crowfoot  creek    north  of  Hip  p..;?..-    ■         '  •   •'"""I"" 

tions  in  1SS8  '"^  ""'""•'•  '•"'"•"'■n''nfi  opera- 

wav     i      . "ruT  "'""''•■"  '"•'•'•  '"'  "■'*  "'">•  "-  ■-  ^--  «  --ail- 
coal\o  su.ov^  ■■  i;.""""^*-  "'•^•■^"'*  ns..d-taken  ont  onlv  enough 

loai  to  suppi^   the  immediate  s«-ttlers 

\e?Lamrof  n""r"*  "V""!;'^  .':"■"'  ''*'^'"  "'""«  ">«  ""«-  "f    ">e  Crows 
fdlowpH  ,',"'''''■■■'"  '"'■'"'■  ""^^"^  "'   »''e   mountains.     This 

enl\f  Swle  '  """.  "'"  ^''T''  "*  ""'"  ""'^  "^  ■■'  ""■'-  "t  <he  west 
end  of  lirtle  mountain,  .outh  of  G.wdlands.  About  IS'M)  severd 
"  es  wo.  bored,  and  a  shaft  put  down;  but  for  .some  r.  In  .heindu  tn 
«asMlis<„uraKed.  South  of  Deloraine.  coal  has  b*-en  ...  ke,  frLn  ^c.  £ 
of  thin  seams  for  .several  vears.  but  there  has  been  no  continuous  m/niC 

S[-.MMARV,     AM)     Cf)MI,rsio.\.S. 

fell  the  S     f        i  I  ^;"''^"-  "•  ^'   ^I^^'onnell  and  J    B.  Tvrrell 

fell  fhe  lot  of  making  the  detailed  examinations  whieh  gave  us  a'  tr^e 
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initiKliI  into  (hi*  «lriic'tirr  ami  hhmI  di^lrilHi''  hi  of  llir  iiK-iniirri  Tin- 
(•(Kil  ii  fiiiiiul  ill  |hr<'«'  •li'.liMrt  linri/nii^  in  itn-  (  n'tiMniiit,  >tf|«iriili'i|  liy 
itlinlcM  of  murine  (iriciii.  Tin-  lowr^t  it  prjictiiiilly  flir  Ihiw  of  llir  forniii- 
fion,  nn<l  in  ('on^iilerrtl  CrfliiiroiM  fmni  it*  f(i»til  Horn;  |Immii,'Ii  il  lit-i 
juM  iiliovf  ihi-  I'V-rnic  •dmlc,  now  iin<li'r-<t  hmI  to  Im-  of  .liinis«ir  in;c.  'I'lic 
lino  of  ilciiiiirciilion  is  not  mtv  -.liiiri".  .n  iIk-  xliiili's  in  their  iip|M'r  I'nil 
lnToiiic  ititt'r>lriititii'(l  with  !<iinili,  .mil  ^'ritilntillv  |iii«»  into  it  MinUlon.- 
forniiitioii  rnnliiiniii);  ronl  mnuiih  alli'd  liy  Diiusoii  tin'  Ko<itiinii-. 
'I  lu'  lip'  of  the  Kooliinii',  if  not  .hiriissir,  nni>l  In-  c.irlv  <  rrtiin'ou* 
AIk>vi'  this  till-  Diikotii  iliH'H  not  ii|i|i<'iir  to  I*'  cojil-lM'nrinjf  in  i.n  icononiic 
M'UM\  gind  not  niilil  n<Mr  tlic  lo|i  i>f  tin'  Hrlly  Kivir  or  Juilitli  It  it  forma- 
lion  i*  rtMilii'il  iIiho  tlirr<-  ii|i|ii-iir  to  linxt-  IxM-n  liiml  ronililioiiH  of  .snlli- 
<  iiMitlv  lonj;  (iiiriilion  fur  llic  ^Toutli  of  niiiliTiiil  to  form  loiil  ln-iU.  'I'lic 
colli  liori/oii  in  llii-  Hcliy  river  conliiiM't  hut  ii  few  uorkiilile  m'iiiiis;  lint 
its  iireiii  ilistriliiition  niakex  it  im|Mirtiinl.  The  third  coid  hori/on  is  at 
the  top  of  the  (ret.'ieeoiis,  and  ineiiides  part  of  the  old  Laramie  forma- 
tion. The  upper  part  in  .Mlierta  is  n  fres|i-«ati'r  depoMt.  aiiil  is  i  la-sed 
as  'I'ertiarv,  under  the  name  I'askapoo  formation,  and  i,  not  distiii<ll\ 
roal-lu-arinj;.  What  is  lH'lie\ed  to  U-  the  same  hori/on  as  the  lower 
Ijiramie,  lieiirs  manv  li^;nil<"  "iims,  and  in  Alln-ila  is  >;i\en  the  niinie 
Kilnionlon  formatio.i,  the  h.,         .   nieinU'r  of  the  (relaeeons. 

The  three  coal  hori/ons  are  as  Im'Iow      - 

(I)   Kdmonton  formation  in  .VIlM'rla,  and   Larmiie  in  Siskatcliewan. 

(.')   H-.'lly  iiiver  (.Indilh  Itiver)  formation. 

(■i)   Kootiinie  formation. 

K»ii\i.\ri>  ui.   Aiii;v  ami  Com,  ('oniiai. 


The  pruMem  of  foiininj,'  an  estimate  of  the  coal  content  is  e\ceedint;ly 
dillii'ult,  and  the  aim  in  this  re\ii'w  is  to  ^'ivc  what  mi;;hl  he  called  the 
maximum  value  from  the  knowlcdj^e  we  at  present  posx'»s.  The  mini- 
nnim  will  Ih'  arrixcd  at  onlv  after  years  of  prospect ih;,',  and  will,  wc  ho|>c, 
lio  well  tip  to  the  pre.M'lit  estimate. 

In  the  small  rich  areas  in  the  mountains  the  measures  are  Im'-I  e\pov.l, 
so  that  from  these  a  In'tler  estiniaie  of  coal  couli'iit  can  lie  made  -a 
much  closer  one  than  in  the  case  oi  Hat  lyin;;  measures,  liavinf;  exposures 
of  coal  siams  at  great  ilistaiices  apart,  with  few  drill  holes  to  prove  tlie 
intervening;  portions.  ( )n  the  plains,  so  little  is  the  evi<leiice  of  disturh- 
anee  of  the  heds  that,  a  large  area  in  the  vicinity  i'  a  heavy  seam  may 
reasonahly  Ik-  classed  as  workahle.  If,  however,  the  area  <h'|H-nds  for 
coal  on  one  seam  alone,  there  is  a  j'onstant  danger  that  it  may  taper  otf 
in  ihicKness,  or  split  up  into  unwdrk.ihle  seams  liy  an  increase  in  the 
partings 

A  low  t'stimate  of  the  general  content  is,  therefore,  to  lie  placed  on  the 
an'as  out  side  the  ni'   iiitains;  ami  even  this  in  the  end  may  prove  excessive. 

I'or  limited  areas  where  heavy  s«-am.s  arc  known  as  in  the  country 
south  and  west  of  Edmonton — the  estimiite  is  prohahly  low  enough, 
hut  in  the  less  explored  area.s  the  estimate  may  U'  too  high. 

The  Saskatchewan  ureas  of  the  southern  part  may  prod. ice  sufficient 
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nicasiircd  on  the  niiip,  tliis  area  is  alxHit  25,00(1  s<iuare  miles.  An  esti- 
mate on  this  l)asis  would,  however,  he  very  misleachni;;  since  [lortions 
are  known  to  [».•  either  un])ro<hirtive,  or,  to  contain  only  small  seams  of 
inferior  coal;  5,000  sfjuare  miles  nn"plit  U'  assumed  as  Ix'inj;  reasonably 
valualile.  Four  feet  of  coal  underlyini;  this  area  would  furnish 
13,000,0(10,000  tons.  Most  of  the  iinxiiictive  vidue  is  in  Alherta.  The 
amounts  <'onfained  in  the  two  ])ro\inces,  respectively,  may  Ik-  estimated  at 
10,000,000,000  for  Allx-rta;   and  3,000,000,000  for  Suskatchcwnn. 

The  Edinonlon  FoniKilioii:  .irxt  iti  Alhcrla. 

The  coids  of  this  formation  are  >^enerally  lif;nites;  but  in  the  foothills 
f;rade  up  to  liituminous.  The  foothill  areas,  though  but  narrow  banils. 
have  ii  len<i;th  of  al)out  400  miles,  and  thus  may  have  an  e\]iosed  area 
of  |)ossibly  2,000  sipiarc  miles.  This  h.is  l)een  estimated  to  have  possibly 
i  1,000,00(1.000  tons  as  a  total  content. 

The  eastern  oiiicro])  proiluces  lii^nites  that,  in  some  jilaces  are  almost 
li)j;nitie  coals.  'I'he  area  is  enormous,  and  only  that  j)ortion  l)etween  the 
How  river  and  Kdmonton  is  included  in  the  estimate.  This  embraces 
a  surface  of  10,SO0  s(|uare  miles,  which  is  cstiinatetl  to  have  (i  feet  of  coal 
Ik'Iow  it— at  a  workable  depth.  Deduced  from  these  j)remises  the  possible 
jimtent  wouhl  lie  (10,000,000.000  tons. 

The  total  for  the  formation  is,  then'fore,  an  area  of  12,800  sipiare 
miles,  and  a  coal  content  of  71,000.000,000  Urns. 

The  I.tiramie  Fonnatioit:  .Ina  in  Saskalclicwaii. 

The  coals  of  this  formation  are  all  lijinites.  Tlie  Souris  area,  of  eight 
townships,  is  estimated  to  contain  2,000,000,0; )0  tons;  while  the  remainin;; 
portion  lying  to  the  west — consistinj;  of  4,000  square  miles — has  possi- 
bilities lip  to  about  13,000,000,000  tons:  a  total  for  the  area  of 
15,000,000,(100  tons. 

The  I.anvnie  Formation:  Area  in  Manitoba. 

The  Turtle  Mountain  area  in  the  southern  portion  of  the  I'roxince  has 
an  a\ailable  area  of  4S  s(|i;t're  miles,  probably  coal-l)earin<;,  which  with 
4  feet  of  coal,  rciircsents  a  i>ossible  total  of  lt)0,00(»,000  Ions. 

Eft i male  o]  Total  Content. 


Eastern  British  Columbia. 
Alberta:— 

Coleman  area 

IJlairmore-l'raiik 

Livingstone 

Jloose   mountain 


S(|uare 

Million 

Miles. 

Tons. 

37(1 

30, 000 

Hit 

imnnous. 

45 

2.000 

do 

50 

1,500 

do 

60 

1,.5(I0 

do 

15 

2,-)0 

do 
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OfTPlT    OF 
MiNLH. 


Home 
consimjtiox. 


r.M'OHT 
TO    rMIKl)    SrATf.M. 


Year 


Tun  J 


Coul. 


C'okf 


llllt 

ill  Coal. 


('.ml. 


Ki|iiiva- 
Cok*'.  lent 

:  in  C'onl. 


10(«t i   2rt(»,(KHi  <I2,,M(M  27,(»i.->  •11, ■.>!"■.•  7  OC.S 

iitoi :  .•i7!),:t.''>ri  rj.-i,7.;.-..  77, -.mi  iij]c,:fs  7''.si;j 

mo'J ;iii:t,'.i(H  i2.-..:i-'7i  si,f»7.<  \-2r, ,>.m:>  1111,771, 

V.WA .Isfi.NHN  1".|.|.;(J.-)|  IJi.oiM'i  ■J(i:!,2<.lli  14.->,(ll(i 

1!M»4 (■>tl2,C.S.->  21(i,(l.s'.i]  11'.I,(KI4  l!17,<17:t'  US   Iss 

1!M)5 jMtl.'.IH;*  l.sH.l(i:t  4.-..(m  22;* ,  1 14  24C. '  (rj"" 

IO(r. I   720,440  ls,-.,.-.41  i:{4,C.4r,  217,1711'  2:i(l  MiH 

1907 S7ti,7;»lj  202, 4,M  140  '.•S7,  2;M,200  2111,41(1 

I  ill 


rjx.M.is  .'•,,'.,o.',f, 
;t2,i2i  ri.H,i. •»,'•> 
2ri.7r,4     4i,it;2 

27,7.-)7i     4ii.2liO 

<t7,(',i|0  l.-.:i,227 

ll:t,M:!7  I7l,(;.s4 

.'i;(,4(HI       Ml,S7'> 

-,'.>, s<M>    ks,mo 


riieshipniciitsfor  liMlSwill  incliKlfflicoiitpnt  of  n  new  mint' iit  Ilosiiier. 
Alluria   and  SitshdU-hnraii .-  '\'\\v   oiitpiif   of   (lie   lii^nes  of   tli('s»>   two 
[irovinc'es,  t.-iken  from  (rnsiis  n-porls  iitnl  tlic  |ir(>\in(iiil  returns,  sliow.s  a 
preiif  incn-nso  in  the  period  l)et\veen  KHII  and  I'.tlMi:  - 


rilflMrllllS    iiK    lllAI.    IS     'I'o.NS. 


issi. 


\s\\\. 


I'.IOl. 


I'.IOC, 


.Mbrrtn 

Sa-kut<  licwMii. 


1, 


1  ,590; 


i74,131 
171,i;il' 


2.S0,(MI0         1,. 'Wo, 000 
40,!ll)i>  170, .'is2 


;!2O,0U9 


l,.'io,"),.'..S2 


Tliis  rapid  rise  in  the  rate  of  production  sufrjrest.s  lliat,  it  must  l)e  due 
not  only  to  increase  in  population,  Init  also  to  the  extension  of  railwavs 
and  the  introduction  of  niamifacturiiif;  imhistries.  'I'his  is  Itorne  out  liv 
tile  population  returns  coverinj;  the  same  |M'riod:  — 


Liberia 

.^a'■ka^<'h■iv  an. 


PoPri  .M  ION. 

ISSl. 

1S,07.-> 
19,<i7!)  : 

IMIl.                   1901. 

1 

1900. 

20,277               <i,s,:Cf. 
40,.V22              9n,.-|(U 

IS.^.,112 
237 . '.  0-< 

37,754   ' 

00,790   1          ir)S.940  ', 

44:».17.". 

Tlie  above  table  shows  that,  the  coal  consumption  is  increasinj;  at  a 
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-;.|,..ion  uil,  in..n...'„i„.  ail!!  L!  i;;!,,;,     '"^  ""^  '"'^  "''''i.''  -..l  ,.o,.- 
luMoalMVf,il.,l,leif,  AIUtI.-i  is,f.||„r.„l..'.    f  ■•      • 


(;i:m:]{ai,  (  hah.u  j  |.;,{  of  hik  dist 


MM.rs  ,l,M„ss,..|  i„  ,|„.    •„||,Ji„,,  ,,    ''  ""   M,lr,l  ,M,I„„  ,|„.  ,,r,.- 
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r";.«M.v  ,Mto  four  ...,,o.r;,,hi,.  ,livisir,„s  _  '^  "''"''  '"••••^"  '"■  <livi«l<-<i 

'->  '.m  S  i':i:::".;f  "X';:.:' :";:;'•'""  '"^  r'-''^-" «'"-  ^-'>  "'■'^•' 
M...-.IU..I  OUT  i,v  .io,M.s  ,:^.f  4.  H  "i  ;;r"t,  "";•  "■  ^'^""•"'•" "-  - 

•1";  K''"i''l  I'ik..  .VmsI;,.  "  "*"  "'"'  ''•^-  ""■  ^<''l'""u-nts  L,i.|  l,v 

'I'lie  spcoikI  is  a  i.ljiloaii  wlii.I,  I,.,  ■  f      •. 
OS. j;r,n,,.nt  of  „,.. '( Te.a.lous  i!;!;:  t.;!:;;:'^""'  -•«<=  "-  ""ll-s...r„ 

I  ln'  third  division  is  more  div.T  '  •      i 
""  ils  eastern  ed-r,.  l.y  ,„e  elevlioM"'L         '""■'■•, '""  '^ ''""kI'Iv  "Ulline.i 
-''->'  are  ex,,os.;^  tl.n,  ^o,     j      "' jt '  •" "  T  """  \'"'''''-     ''''"'  ■"''^^ 

greater  nlief  in  the  to,M,.-ra,.l,v                          '  "  ""'•  ""'"""'•«,  is  .lue  the 
The  foothdis  'onsis,  .ener         ,    ;^,      ;''T:  "^  I"  •'■•- ^  .l.'"Mda.fo„. 

n'f:i.H.ofh.kes.wi,lMlK.ex.e   ,,r;j','"        ?,""""   "V'   '^  '"^""'i""^-  '^ 

-V  silts  and  ,.|avs  of  la.uMri  ,i  Z;.,  ''*"  "'"""T"  <'"'''  -'"■''•  is  .ov.'.red 

l""<ls  "f  sonfhern  ALmilo,         T  ''""-''':"'  '<"-"""Jr  the  fine  fannin.. 

rivor.  whi,.h  flows  ,o  „u.ls;  n  1,         'l^^"'''^ }^  "-tl'-ard  ,o  ,1,.-  X.lson 

of  ^.ke  Winnipeg  di^r  fro. . '  .e  I'^c^:: ^z^^^^::::^-^ 
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is  mostly  of  flic  niainiiiilliitcil  <  Imrmlcr  iisniilly  fciniil  in  ii  coiiiilrv  uiultr- 
liiin  l)y  An-liH-an  rmks.  with  Imt  ii  lliiii  iiiiinilf  of  surf.Kv  diifl. 

Seioinl  iliri.ti(m.~'l\iv  s<-c I  l(,|i(inrii|)hi<-  tlivisioii  coii.sisls  of  u  |.liitfiiii 

foniUMl  of  shiilos  and  oilier  soft  rocks.  Tin-  siirfaic  lias  siiir«rf<l  t:rvnt 
(Icnudiition.  so  that  its  jjciktu!  clcviition  is  hard  to  .sliiiiiilf;  lait  a  lar(,'e 
[lortion  of  111.-  ar.li  is  iirarly  l.dlKI  fci  .-.i,,,,,.  d,,.  |,.v,.|  of  liic  Maiiitol.a 
lakes.  S«'v<Tal  valleys  have  lieeii  ciikIic!  lliriiii>;h  the  e.searpiiieiit.  The 
wilier  openings  are  those  throiij.'h  which  (low  the  .Vs.siiiilioine  ami  Sas- 
katehewan  rivers,  whose  valleys,  liaek  from  the  faee  of  the  esiar]>ineiit. 
.•^how  iiH  deep  narrow  cuts  with  frecpient  searped  l.atiks.  'I'he  eastern 
eclKO  "f  lliis  plateau  In'tween  the  indeiiliitioiis  foriMed  l>y  drainage  <  lian- 
nels  forms  the  elevations  known  as  the  I'eiMhin.i,  Hidin"^',  Diuk'^  roreu- 
pini-  and  I'as  nioiiiitains. 

In  this  division  the  draiiia^'e  is  divided  hetween  the  ),'eMeral  e;i>tern 
diainajje  of  the  (iaWpin^lle.  .Vssiiiilxiine  and  Soiiris  VNaters,  and  the 
northea.stern  drainap-  of  the  S:;skat(liev\aii. 

Third  (//.iWim.— This,  exlendin;;  fioiii  the  Coteail  to  the  foothills, 
may  be  considered  iis  coiisistiiif;  of  three  slopinj;  plants  from  which 
it.  recent  to|)o>riapliy  has  Uen  derived.  'I'he  dividing,'  lines  iKtueen 
these  three  Jilalies  are:  the  watershed  hctvcen  the  two  liranches  of  the 
Saskatclu'wan,  and  the  valley  of  the  Hilly  river.  North  of  the  water- 
shed nieiitiolied,  the  (oiintry  slopes  piierally  from  the  mountains  north- 
easterly, and  is  drained  radially  hy  streams  that  run  to  Hudson  hay 
and  the  Mackenzie  valley.  South  from  this  the  slope  is  soulliei;stv\aril 
to  the  depression  (KCU])ie<l  l.y  the  Uelly  river.  Southward  a>;ain  the 
slope  chanRes  to  nearly  ea.st;  luit  follovving  tho  valley  of  the  South  Sas- 
katchewan we  find  north  of  the  Cyiircss  hills  and  Wood  mountains  a 
slope  to  the  north. 

On  these  jilains  the  relief  is  very  nuidi  iucentnated  hy  the  fad  that, 
much  of  the  country  is  hare  of  tinilier;  hut  elevations  sucli  as  the  Cvpres? 
hills,  .slandiiiff  2,5(IU  feet  alnne  the  level  of  the  railway  at  Irvine,  or  the 
Hand  hills,  which  are  Sl)()  feet  ahove  the  surroundiiif,'  phiin,  Ix-come 
pronoiiiurd  topoj^raphii!  features. 

Fimiili  ttiriximi.—'lhv  topof^rajihy  of  the  foothills  is  much  more  diverse 
than  that  of  the  other  three  previously  discus.sed.  From  the  south  the 
foothill  area  gradually  w idens  to  the  north,  and  in  the  valli-y  of  the  Crows- 
ne.st  river,  as  it  enicrjjes  from  the  mountains,  the  erosion  has  narrow- 
ed the  foothill  helt  to  a  few  miles. 

'J'he  illustration  (i'late  VI)— introduced  to  show  the  chief  features  of 
the  topography— is  from  ajihotograph  of  a  model  in  uhi<  h  the  relief  is 
exaggerated  .somewhat  to  bring  out  the  less  iirominent  hills  and  vallevs. 
It  also  has  a  liearing  on  the  fuel  ])roblem.  The  southern  part  is  mo.stlv 
hare  prairie  with  a  fringe  of  true  forest— .shown  in  the  ]>icturc  as  a  darker 
shaded  portion— along  the  north,  and  covering  most  of  northern  Mani- 
toba. I'ark-likc,  partly  open  patches  of  poplar  and  some  spruce,  invade 
the  prairie  section  from  t'.ie  forest  edge.  About  half  the  area  illustrated 
IS  true  prairie,  where  the  fuel  supply  for  the  settler  will  be  local  coal. 

Communication. — The    natural   means   of   communication    bv    walcr- 
V      s  is  restricted  to  the  navigation  of  .some  of  the  lakes  in  .Aiaiiiloba. 
and  the  streams  crossing  the  plains.     'Ihe  .streams  are  navigable  onlv 
LS90— 2 
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f.i;ni..MiicM.  f*i  in  I  ^.  < wm.v, 

of  M'rri  ;■,";'".' '."'"'  'I"  n""  '"'"■  "'^"'"r  "'^'■•"'-:   I.''-'..-  III.'  .lilli.Mlti... 

I  .1  ..-rl,,,,,!  ,ran,,,.M-.  „,..,■..,,.. rv.     Tl,i,  i,  I,-!..,,  m,,.,- I  l.^  ,lM.^,i|. 

_»..  >  hn..,  „  „.  I,  (nn..r«-  ll„.  nr...  ^-,.„,.n,IK  i„  .„  .,„,  ,;,;,|  „..,,\:„v.-.i..n 

J..".  .,...1  Irn,,.  M...|„,„..  II..,  „.  K.,„,,.„,,    I.,„„|i„^,  ,,„„.,,  „„.,„,,  ,|„. 
rnn„„„|M,..,.(.l   ii,M-,   n..,v   l.,nMi,„.     ,|„.   C,,,,,.!,-,,,,    \„rll,..„   .,,.1   .;,.• 

..l>,nn  In  M,  I,,..,.!:  „„.|  M,.|,,„|  ,„  ,  ,,„„„.,i,„^  |„  m„„,„  ,,       ^       , 
.n,n.,..r>..    n„„..    ..    ,„.„n,l..,|    I.    ,|„.    <,„„„,, .„„.,.   ,    , /^  ,       ^ 

01    iMc   >i:-.k.it{|ic\\.iii.  ' 

•IV    ,,,H.llMr;:i..,l    „.,rk..(     i„    C.,,;,.!,     J,    „  ^     „,.;,;,,,    ,    , ,, , 

h.-  for.-,Kn     „  „..|,  „,„v  1„.  M,,,,,li...i  fron,  ,l,is  ro,,|  .r,.,,     i,  i„  ,|,..  ,  „ll  •. 

I  I  .1.  l,r,-,„.l,...  ,0  r„„.|,  ,,.„.ii,iv  ,„..  ,.okin.  ,.o.ls  of  II,..  .,....s  „...r 
tM.'.N,,L.  ,l„.u  ,„  Mv..,.,-  .os„|,,,lv  II,..  ,.,,,K,,  ,|,„  „i||  u,,,r..,„,.,  |„  ,; 
»1' Mini:  of  rH.,ll,..rii  llritish  C.li.r.rl.i^.  ' 

I-..r  r.ilu.v  pou.r  (l„-   s„,,,.lv   «i||   |,,,„.   ,„  ,. ,.  ,         .  . 

r,  1!  •"■  "'""■•''^"r''>  "  '"■•^"•'-  ■""I'Ht  fro.,,  II,..  „,i,„.s  on  ih.. 

::;;:.»;:^;:;:;;;r;;;,,^--;;;l::i;iS-L;;;;,;;,;;s 

ni.,i.\.    (I,.  ,,|,|„»,      l-or  oowcr  st;ilioi,v   ll„.   i;„i.;..,.    1 1 ■ 


<r.)s,s    ||„.    tr....|,-ss    .-ir..,,-    I„i(    ms    tl„.,       ;      1    •      , 

t-roxs  uu     AHirita    coal   areas,  and  rcn.  .p  ((,..   ..,>..L    ;i..i  i      r   ,        .      . 
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Ill 


■.ii|i|.|\.  C.Kil  nijiiiii;;  ill  ilir  \i.  iiiity  of  IMnioiitoM  U  jnol  iiuw  <  Ii,m;;i,i8, 
Itillicrtii.  the  (Ictiiiiiid  liii^  lii-t'ii  imri'lv  IimhI;  ImiI  iui«  owin;;  In  |li<- 
iulv.nt  of  riii|wii\»  >iii|>tii<-!ils  uri-  ImIiii}  iii,'hI<-  In  ili>.tiilit  |nr1s;  wliidi 
hiis  iifio.iliilftl  Irtl.T  ••i|iii|.iiiciil.  iiixl  Ihf  iiiMiilhilinn  of  M<lilitii>ii.il 
iiiiicliiiitry  to  llif  (•"{■.liiij;  pliiiiN. 

Ill  Sii>kiilrlic\Mr    llii Ilium  (((ill  iircii  is(r(is-.c(|  In  ilic  '•  Sim  "  l.riiiii  li 

«>!'  III.'  (iiiiiKlliiii  I'aritic  riijl^iiv,  hikI  one  from  K'.t.'v.in  cii^lHiinl  lo 
MiinilolKi,  III.'  fii.iliiy  wilh  uliiili  iliis  li:,'iii(c  iiiii  \h-  iii;uki|i-i|,  Ih>|Ii 
iiorlli  imd  f:i>t,  liiptliir  «illi  llif  iinrii*.'  in  |io|iiiLilioii,  Ii:i,  mi,,. I  ijic 
|ifo.liiilioii  .>f  llic  niiiics  on  ih.-  SoiiliH  from  iilioiit  |ii,iioii  (on,  in  I'liij, 
to  ..vcr  Inii.diiii  ill  I'liMi. 

Ailivilv  ill  iiiiiiiii):  'or  tin-  .|oiii.-,lii'  mark.  I  i,  ;:<Mi.rali\  ^'nal.  M  .luring' 
ill.'  aiilninn  ini.l  winlcr  in. mill-.;  lnil  llii^  |Mri.M|  ,iU..  .  ..m-IiIiiI,.,  ||„- 
lpii,\  ,.i.,..n  for  llif  riiil-.\:i\'«.  Ihmc.'  llnr.'  i,  ofl.-n  .lillii'iil|\  in  -..  iirin;; 
til.'  ii.-..'«vii'v  curs.  If  ll  .  il,|  l„.  arriinir.'.!  Ili  I  .-..al  ('..nil  1."  sl.ir.'.l 
nii.l.r  (.i\<r  ilnriii;»  lln-  -iniitn.r  iiiniilli,,  i.mI  f,  ihIii.-n  vm.hI.I  ii..|  .K.-nr. 


(ii,.si:i; \i,  (.i;()l.(M.^ 

(il.M.l:  M.    Si   Ml   MIA  I  . 

At  III.'  fa>l(rn  el;:.'  of  Maiiil.ilia,  anil  fxti'n.liii;,'  ii..i'l!iv,i-^liri\ .  a|i]n'ars 
till'  111.  I  An  liu'.in  |.l  liii  on  vJii.li,  l.iiiic  mhiiIiu,  ,|u.ir,|,  i,  jui,!  ,ii, •(■,•>,;  \o 
Im'.U  of  rala-o/oi.'  liiiK'^loM."*.  ill  lliiir  liirn  cuci..!  l.\  ti.a\_v  .|.'|.o»ils  of 
slia'-.s  ai'.l  san.Kt..ii.-i,  iiialnlv  of  (  r.'ia.-.  oiis  a:.'.':  Hion^'li  r.'innanls  of 
'I.Tliary  (l(']iosiN  an-  foiiii.l  on  llii>  ('r.la<i'..M^  |ilal.'aii,  'j'li.'  I'alii'o/oic 
iii<k>  which  <liM;|i|)car  iin.l.'r  llii«  iiia,<  of  .liai.'s  al.iii;:  '\[<  .a^l.'rn  c<L'c 

a|.(..'ar  a;'ain  in  the  Hocky  iii.ta.iis  Ky  I'aiiltiii;.'.  an. I  lli.'ir  i.ia.l  of  -nfi.-r 

'.M-ks  is  llicrc  alnuist  all  r>'iii..M'.l.  !  ■a\in^'  Ira.c,  ..iily  of  llic  lou.r  in.iii- 
U'rs  ill  some  <if  the  vail.  \s, 

'riic  f.irniati.iiis  c\[)osc.l  in  llii>  |.arl  of  the  continent,  ih.rcfor,',  ra-e,'.' 
in  a;.'.'  from  Ihc  rocks  of  th.'  .\n  lia'aii  c.>in|il.'\.  ihron^'h  111.'  I'.ila-ozoic 
ami  M.'vi/oi.'l.ithi'Cciio/oic.  .\,l„i'.,rc  rcinark.'ii.  lyiiii;  on  tli.' Archa'aii 
tl'ior  in  Manilolia  arc  c\|i<.^i'.l  lini.'Monis  i-orri'latc.!  with  the  ( )r.lo\iciaii 
aii.l  Di'voiiiaii  of  other  |iarts  ..f  the  continent.  I  h.-c  iuu-\-t  mainly 
of  <li)l..initii'  IkiIs  iJiat  ar.'  Hat  lyiri'r,  and  form  iiiion-|ii.uons  to|ioirra|iliic 
featiiH's.  In  the  Rocky  inoiintaiii -.  in  a.l.lilion  |o  thi,  -„ri.'>.  lime.stoiu's 
and  calcareous  shales  of  ('arl(.)iiiferoiis  ap'  o.iiir. 

I  he  Mesi)/oi<'  section  is  ((imiili'lc  only  in  lii.'  \i.  iiiili  of  th.'  nuniirtains. 
^  I'lie  lower  U-ds-reil  samh  -hales  have  lii'.'ii  fi.iin.l  iioitli  of  the 
Saskalcliewaii  to  contain  Trias-i.'  fo>-il,.  This  r.'.l  xries  is  in  turn 
coxcr.d  liy  .lark  shales  of  icrine  ori-in.  with  t'os-ils  of  a  .hiras-ic  type. 
'J  he;/  are  everywhere  fouM.I  l.encalh  the  iowi'st  ,,,,il  measiiris.  uhieli  are 
assijri,,.,]  I,,  th,.  Crelaceoiis,  ;  nd  form  n.irr.iw  Ih'.Is  running'  parallel  to 
Hie  ran^'i's.  .\o  exposures  of  lliese  Junis.-ic  ro-ks  are  knoHii  east  of  tJie 
foothills. 
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III  AIIhtI.i,  IIh'  tM(i>t  (':i>lrvil  cxiiii^iiri'  i^  ill  llif  li('i;.'lilHiuili'"Ml  of 
Alli:ilKi-k;i  river.  In  llic  idicixy  iiiiiiiiilaiiis  tlicv  rci|-iii  llic  ! •iliritiiiliiiti- 
xiiii.i  (lcscrilM'(l  lis  |{.  (',.  Mc( 'iiiiiirll  ii.s  Uiii^'  liiovv  iii^li.  iricijiihirlv 
ll.irijrllcij  (liil(illlili«,  ;>lii|  i;lc\  i-ll.  en  ^h,  lliiic  i  |i  ili  ilnilo.  uilh  ^ulilc  >;lliil- 
>liblics  .iliil  i|M.irl/ih'>. 

( 'a ilmmji  ritiis    - 

.\>    will    \.r    -rrl,    In     llir    l;,l,lr,    illl,.'    M  .rk>  :i  IT    l'..'l!'l    i:i     -.nil     |>,,1.,.|.,. 

Miilil.ili:!,  ;iliil  .Mli-rl;,.  Ilicv  .:ri'  iinl  i.|>ii,''.|  in  ^l:!ll'•.■.■  ,  .■  ..iuh;;' 
till'  iKirlliuol  iiLifLiiii  III'  llii'  (  rrl:ii-('iiii>  '.itiMii,  lull  :rri'  lonlimcl  In  ||u' 
Hiicky  Mdii.'il,  ill  ii|.lit'l.  'riic-y  li.:\r  \  <u  sii!,ili .  iil.-il  na  lilholn^riiMl 
(  li.M-.ulcr-i  inln  ii|i|iri-  Mid  1m>mt  lt;:iitV  li  liic-liini-.  'I'lic^i'  riin!i:;liiiii.>i 
;ri'  ciicli  (Mpjpiil  |p\  -li:  h  liril-..  iVnisi  v  liicli  liinc  lircii  ( ilit :iiln'i!  :i  I'cw 
(■li:ir,'!(lcri>lic  l'ip.--iU  'I'll"  roriiKilinii  i-  i,'fii('iMM\  a  l>liii>li  liiac-lniic. 
ami  t'liriii-  tin'  ■-iiiiiiiii!^  ul'  ( ',■ -c:'!!!'  aail  Hiiinllc  iiHPiiiilaiiis.  iic.ir  Haiitl'. 
.\  llii(l,iii'>>  111'  iiMT  r.'iiKi  I'lrl  li..>  liccii  (ili>i  T'.c.i  I'.ir  llii-  I'oi-iiialioil  in 
111.-   iio>A    \J1..\. 

.\  M'rii>  111'  ivd.  saiiiU  ^Iialo.  caiiiiiii  liv  a  lliiii  li.'il  nl'  M'lliiw  il.ilciinilic 
linnslciiir,  i-\|poM-i|  aliiiii.'  llii'  wolian  >l(iiii>  nl'  many  nl'  iIh-  r.iii_;r-..  puiiirs 
al  liaiitV.  and  lias  Imth  called  till'  l'|i|ier  jianll'  >liale.  I'ew  !'(i-.~il>  r.iiild 
lie  ruiind  at  llii>  Inealilv,  in  llii-s,'  ineasiiro;  li'il  in  lln-ir  eppiiiiiiiiaiipiii 
niillli  111  till'  Hra/eail.  >e\eial  -lieli^  i-eMaiplilini:  Shmnlis  liel|p  lli,-  i  .isrela- 
liiill  «illl  llie  'I'riassie  rniks  ipf  'lie  I'eaee  and  I'ine  risers.  Smilli  ■  il'  llie 
Iviiuleliav  |iass  llie^e  iipcks  are  a->nii.iled  Willi  a  Mileanie  ii'aji  o!illiii'\. 
J  iniix.sir 

I'l  riiif  shdU' 

In  llie  lciealil\  x\liere  liiis  I'driiialiiUi  received  ils  liiine  iii'ir  |-"eniii', 
H.('.  il  cipn-isl^  111'  a  •M-rio  iil'  lilack  and  Imiuni-li  >liali'~.  l.'i'p  i  I'eel  in 
iliiekne>s.  (i\el-l\in^  .'1111  feel  ul'  >aiid\  a  i^^'illiles.  lias*  v\  a  r.l.  llir<inp.;li  llie 
(  IiiH>lie>l  pass,  the  M'lie^  decreases  ill  lliiekiies»,  and  a!  ilhilrai  i.'e,  ne/r 
llie  ed;;e  ipI'  llie  niunnl.iin^.  lliere  is  niilv  T'O  I'cp'l.  ( )n  tlie  (  is.-ade 
ri\er  llie  -ieclioii  i,  l.ii'HI  feel,  and  ciili-i>ls  nl'  lilaek  shales  and  ■^r>-\  s.'iid- 
siniies.  w  illi  an  (iceasiunal  iiniesniie  lieii  Inwards  llie  lia-e.  In  I  lie  Mnnse 
Mnnnlain  area  an  millicr  nl'  llie  Unekies  llie  lliicknes-,  i-.  niily  JJ.'il'eet. 
The  I'nnnaliiiii  has  Ih'cii  traced  imrlliward  I'l  the  .\llial)asl,a  rm-r.  and 
|ireser\es  ils  ei'lieral  lilaek,  shalx  ap|iearanie  T'ew  i'n-.-,il>  lane  lieen 
nlilained  ill  tliesi-  ineasiires,  liiil  I hcse  are  cliarai  leri-^ii''.  I''r.iiii  near 
I'ernie.  Dr.  \\lii|ea\es  des.  riU's  Ci!i;li,ii;  ni.i  ( ',ni<i  I.  us,  in  llie  Oll'iifd 
Xahiru/iyl.  N'ol.   WII,  p.  lia. 

I'rniii   Minneuanka   lake,  Mr.  McCnnnell  cnlleileil; 

Tifiliniliihi  riihiishi;  alsn  nlilained  in  1^7-'  liy  .1.  Itipli,ird-nn,  Iriiiii 
Skidei.'alc  iiilel,  (^iieeii  ( 'liarlnUe  islalliK: 

O.slrai  Stidiiinl,  y/.v/.v. 

I'mi/i/ni  sp. 

I.iiiiti  pirithl'ujiiii. 

I'liriii  (()\\|nliia)  i'lum  iiili, 111,1.  d'(  )r)ii;;ny. 

■/'/■/./e»ni/c.(/  tiiiiiiil,i:  aNi"  t'rnni   Maud  island,  (^iieeii  Cliarinlte  idand-. 

Til, I, mid  l>, Ills,, lli:  als'p  liiiiii  sniilh  side  .Mlil'nid  liay,  (/leeii  Cliarlnlle 
islands. 


^.Ji. 
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lrolon,nl,„  llillomi,  .mIm,  fr (i,„,.„  (i,,,!,,!!,.  i.|„„|. 

(  ///.n»«  „rrnln,lalU:  I,i,„.,  isl.,,,.!.  (^uvm  (  kulotll-  isbn.ls 
/  Iciiriwoiinm  ( •,irl„ll,;i..;;  ;i|s„  tVui.i  Mmcl  iM     „| 
SrUaMh,  horn,/;.,  „ls„  f,.,,,,    Ii|„k    i-,,,,i,l       Vuk„„   riv.T. 
■>flil<riiliii(liiii  i/i-iKilix. 

".""■   'i'-'l    IV.r  rivrr,  will.in  ,|„.  ,n.,u„l.ins,  ..x,,„s„r,s  ,„v  f„un.l 

':'"'"■'- fr'"v;'" '-"f ''-"••■"""->.  -^i  -..  s,m!.ii  a,,,,,,,.,.;,..  ;: 

nriT.lr,!  ;,.  ,,  pi.n.lv  .f,,,.,,,,,,-,.  ,•„,,„  ■      '  '"^  '- 

On  11:,-  h,.,ul»;  i,.r>  c.f  M.,..,,  Uiv.T  M.,r(i,,  ;,  ||,i„  H,,,...,..,,.-  l«m.|  in  th.- 

hiiuliniic    - 

'"''••""'  '^  ^'  ''.'"'7'  '■'  i'^;^'-  '"'■■"'■'I  '"'I .  v.Tv  ,i,i„  si,..,.t  i„  ,1,.. ,..,,( 

t  "    l^"■l^^   m..„M,:„Ms  ,,.-.,,.,.  „r  ,1,.,  r„,,„„i„„  ,-,  ^  lu.,.,vv  l...,|  of  ..,,,,1. 

tli..t    ..l>(       Ml,..    „„„,„(.,„.    th..    f.„,„Mio„    u;„    Mol    .,f   ;:,....l    i„„.o,.f„„,. 

'V'"'  ' ""'T'  ''""'■  ""'  '■'"''-'■^■^"■iM^  >.n.!>|..„...  ,  .,,,1,.,  „r 

'"MKl..„..n,,...  „„.!  s,„.|>I..M..s  II,.,   i„„,  ,   „„,,,.,  ,1,,,,^,        ,  ,„;„'',' 

-.■  M.,,  .i,.n,..,i, ...,., I.,,.,,,,,,,, , ^,,  ^,  ,,„  H,i„s...,  .,.f  r 

I    .-I;   ".I.T  .o,„l„,..„s  .i,„.,„.  ,|,i,  .i,.,,o.i,i„„  ,„,,,,i,,..,  i„   „,L    "  '  ,  , 

^;:^:'::;r^i;;n;L;^i;;;;,:i;;:;::;],':::7;;:;-      - .- 


•ii,     ,1  ■  ,  ,•     ,       .        ■'  '".I'liif  ii,miii. 

.    tl„,^kn,.,.  o,   ,  ,,.  ,„p,„ion   i„    M„„i,ol,,   ,,,„„„,   ,.,.   „ ,,   .,^., 


■1,1(1    f,  ,  I  I,,    ll,        (■        ,1     11  ,.     ,  " "      '"       'IIH'I,     .)\..,. 

j,J,fJ;::;,:;;::::i:;:;;;;;:-r,;-;:-;,T;;:;j:;;;-:i;t 

Hc.s>  (,t   i-iy.irsvv  injitcnal  i\  tV.tin.l. 
lii'ntnn    — 

W^nu,  ,„„|o„,.,,,],v  „„,|„.|,.  ,„..  ov.Thinjr  .\,„l.rara.     \-,.rv  tVu   f.'n',; 


'Hull.  (;,.„,.  S,„..  Am  .  \-„|    ic,    „   .(,,. 
■OtiMw^i  \:iliirHli.|.  \.il.  XII  ',  ;,'  :)7" 


••TlIM*?* 


1  HA  I.  ru:i  us  111-  M  AMTdUx.  I  re 


<.l'   aiiilii;;!    lilV    :i|i| c-  r    in    tln'^r    liifi'-ilvc-,    hill     la    .\IImt1:i    IIu'N     iiiclmlr 
>>i<'li    hji'iii-  :i^    I  mil  I  rinii  iix   jinihlciniilif'iis,    Si'ip/iiti."    rr///i-/'c.v//..,    I'rinn.i- 
fljrin.^    W  iiiilflll  <■) . 
Xiiiliriirii     ■ 

III  Miinildl,:'.  llii-  t'liriiLitinii  imi:,U|.  ,,(  ^rr\-  i-.-lci-i-d;!-,  -Ii, •!(■<.  whicli 
jirc  nil  iiip\Vi;ril  idiiliiiiiiitiiiM  if  lln'  licrion  IhikmIi.  'I  In-  Ihiikiio-. 
Viirics  friiiM  IIM  t)  Uliil  iVcl,  lli(iii;;li  il  I-  ■  |.|.,:  rcrrlly  iinii  !i  ihicLcf  in  j.hi(<v 
'I  lie  ii|'|i<'r  |ii!,|  i,  riili  in  (■,^l(il<',  :n.|  i-  ii>'  <l  in  in  .Isin;:  .-i  <oiiini(jii  ;;i;i(lc 
of  fciiH'!it  in  M."iiili.lM.  'riic  ]ir< -flic  ,•  i.f  |-'i.r:!iiilnii>i,r  i-  ,■;  lii-irM  h  r- 
i~lic  fcHnrc  ci!'  lli:-  !(.inii.iii.n.  'I  lif  foN-ik  inilmlc  S,  i-jk/.'.i  sf  ,iii  iHiI'da. 
( >xti\<i  ri'iiij,  xla,  .iiKii'ini  niili'/iii.  I  ni't  ,iiiii  !!.•!  prnli/,  i:iiili,  ii.--,  I!rli  iiniilillii 
Mtimtulii  hsis,  /.iiririild  ('iiii<i'l(ti,--n.  I'lifliD'l  II.:  jinniihis,  /.uniiiii  Maiiiln- 
fjiii.^ix,  Eii-liii.l  iin  Sli  iiiiidnli  :'>n\  ClaJn:-'/'  Ins  luriili  iiliilin. 
I-m;iIi     - 

111  111!'  fiMilliilU  tlic  only  <'\|io>nn'  tli,-  I  i  ::ii  !■'■  coitcLiIi-iI  uilli  thr  j-'.iiirli. 
s.:nil>tiiiic  of  Monhiiia  is    a    lliiii  .'il   it.  hr:!  of  lii;li(  (oloiircd  saniUloiic. 
Cldil'lill    - 

'I'lic  ■■|oucril,.rk  >Iial<'>"  of  Dawscm  in  tin-  Mills  Hivi'i-  rcj;ioii  cf  ~o,illi- 
crn  Alli«Tla  — niMiiii'  in  oriLrin.  ami  liolilini^  fo--ils  uliiili  arc  inaiiilv  the 
saiiK'asiiitlii'  i'iiTrc  liaM-.  in  liial  localilv .  Iiciii  L'iwn  a  tlii(l..n>-s  of  s  in 
fcrl.  In  Maiiilolia  llir  lin\  cr  p;  it  ol'  llic  I'irrn'  (lie  Mill.Mir.l  >.lialc^  liiav 
n'|)n'-cnl  tins  ili'|i(j,-ili.'ii.  'I'lii'  l'o--ils  jiro-  funiid  iih  inilc  a  nuinl.ri-  i.f 
I'adiolana  anil  I'liriii  liiiiiiii  inrnn  <,  I  net ,  riiiims  I:  iiiii!'  m  ul  ns,  I.  siiiji  ii.<is, 
I. Ill  inn  iifci'lfiili'.lis.  I'.iifii/in  jHiiijii  ri  iilii,  ]),  nluliiiiii  iinirHr,  Haru/if,:^  mni- 
linssiix.  Sriinliilis  tiDiliiMis.  n,//ii!,iU.t  iTrlurr  ,iis,  ami  fri'.'nunl^  ..f  li-lii-s. 
Ilrlli/  Hiiir 

'I  111'  .Inilitli  HImt  I'linnalioii  of  Mnrilaiia  i-  foiiial  In  lonflniu-  noilli 
iiilci  Allu'llii.  and  to  roii-.<i;nK'  lliiar  llic  Ix  d>  alr.ad.  i-alliij  "Mtlh 
ItiM-r."  No  cNpoairi-- iicriir  i-as|  of  S,- ■■.k,,trlii'uaii;  lull  if  t lie  ili\  i-i.inal 
liiH-  lirlH.M'n  till-  tvii  porlions  i.f  tiir  I'liTri'  in  M.in'lol.a  mark-  llic  ii..ii. 
/on  occii|iicd  liv  tlii-in.  tli<  !c  may  lie  found  tliiii  kad-  to  tin'  ca-l  of  llio-a 
known.  'I'lir  formation  i-  rr|irr-.('nli'il  in  tlic  iioiili.  ,,\\  l'i-ar,>  ii\rr. 
Iiy  till'  Dnnxci^aii  liiil-.  In  Alliiita  il  is  iliMiilK-il  i-  cnn-i-lin'.'  of  Iv.o 
i|i\i>ioiis:  an  n|i|ifr  |i,;i<-  --crii-i.  and  a  lir.M-r  y»  llow  jiart.  In  tlio  ii|i|ii'r, 
lirai-kisli  water  inollnsk'- an- found,  con-i-liii^  mainly  of  Irr-li  walir  dr- 
jiosits,  'I'lic  lower  |iortion  is  distineily  \ello\\is|i  in  colimr,  and  is  maiiiK 
a  tir.ii'kisli  wati-r  foriiialioii. 

The  rocks  are  sandy  clay^  "illi  shales  and  -ami-tone-,  and  llic  total 
iliiekiiess  of  the  forination  sceiiis  |o  lie  '.mil  feci.  The  ihirkncss  of  the 
[larf  <'\]iosed  in  AlU-rta  may  lie  no|  far  short  oi  '.iiio  feet,  llioii::h  il  e\  i- 
ilenlly   thins   out    ea>h\ard. 

Coal  scaiiis  oeinr  in  the  ii|i]ier  or  fre-h  wafer  [lortioii,  and  the  fauna 
K'seinl.lcs  v<  ry  closely  that  of  :i  TiTliary  ty|ic  in  IkmIs  ali(i\c.  The  mii>t 
<  haraeteristic  inollnsk  foiinii  is  (urliutn  jhriiiuldlit.  whicli  is  al»cnt  from 
the  forination  aliove.  Tlie  colleelioiis  from  tlii-se  Ik'iIs  include  tiic  I'ul- 
lowinnr:  O.siria  ijlahrii,  Oslrcn  .iiihti-iijitnaH.-i,  Mi/liliis  .•.■■iliiirriinhis,  Ann- 
tinntn  jimjMitori.^,  I'niu  ini'imr rn.t,  I'liin  nnixiirlns.  S/ilurriiini  fiinn.:--iiiii. 
Ciirliiihi  siihtriijimiiUx,  Corlitda  prnniilnlii  I'liiixn  ('npri,  i' irijinrn.i  Cmi- 
idili.  willi  many  vertelirate  remains  for  wiiicli  sec  Xo.  771.  Ciintriiiii- 
tioii  to  Canadian  I'aki'oiitolo''v.  \(i|.  III. 


rm^^i\^^.*-T'^' 


-'-'  •■i.'U.iKacAi.  sri!Vi:v,  >  vwm, 

liiiirjmir  -- 
Th.-  I'i..nv-|-,,\I,|||  .,1-  iIm-  uiil.Ts  ,,i  th.'  -.M.loirv  .,r  S,,-k:M.lM>«,ui  iMn' 
\l  HTli,   I,  „,|li,,iil  ,l,,ul,|  ||„,|   ,,.„l,„i.  „f  III,-   l'i,.nr  uhi,  i,  „  ;,|,„x,.  ,|„. 
!{.■  Iv  liiv.-i-  mninilioiK   l,ii|  s|,i,r  il  ||:,s  l„.,.n  >1i,,um  \\u<\  llic  tvpical  I'i.-rrr 

'•llll"-v,|     I,,  ,U    Ih1(,'A     tlli,    >1imII..«     U;,l,.r    .'MhI     I.iImI    .l,'|H,si|,'    ,KV,     M;,n,c, 

li.vc  Ih.mi  mi;.'-.>|,m1  l,y  M,.s,i>.  Sliinlori  ,,n.l  lLit,li..r     CI,- ,.||   f,,,- tli.. 

ln«.T  >lial,.,,  an.l  H,';ii|,;,u  for  (Ik-  u|.|,rr.      IVw  l'„„il,  h,-.v,.  l„Tii  <.l,hiin..,l 

:"/  ""■■"'•'  '■'■ Il"-«k:^'ir.'ll;    l.ul  111.'  l{,Mi-|,,-r...a  >in,ih,r -rrv  .-Ln- ,,|,;,|,. 

I'  f'."""'  ' "■'>  '•''■I'  i-  'VMuins  ,,(  ;  niiiLil  lilV.     A  [Mrli^.l  ii.|  nniv  cui' 

III'  iiivr'rd  hiTi'. 

I'ii^>il-  (if  lllf   l?(';ir|i;i\v    (I'lrrrc): 

hn<,u!„  „ili,l.,.  (hl,r„  ,,uln,a.  I'lni;  //„,/»;/,„',,•„..•.  ] unrrnimus  all,,.. 
I.  \,};f„s.,,:sis.  I.  I,„,iil,„,„h,s.  M, ,/;„!„  al/,„,„il,:,  T,,/,//,,  .v,  ;//,/„,  /.,„•/„„ 
or,„l,„l„l,s,  Ciiprii,,,  n,;il„.  I',;,l,„:t ,;J i„  .■i,l„/,i,„/,;,l„.  S.  l,o,;v/i.-^  Marl,;, 
lira,;!,,,  .(„/«,«, y,,,,  ,,„■,„/,,  lia,;,lil.,  ,;,„p,;,.s„,.  Il„r„i;i,,.  ,„■,,<„//.•. 
.'^ra/,/i  ,!,.■,    H,,,/„,v,/.v.    r/ar,  ,,li,,  ,;i.:f   /,!(,!  nil., . 

Ir:   M^Miil,,!,,,.  til,'  n|,;„'r  y;:,[  .,(  |!„    IM,.,n'  i,  c.ll.'.l  (M:,,i:,l,.  :,>„!  ,u;iv 
njircsciil   (lie  siiiiic  tiiiu'  inlcrxal  as  llu'  l{,',.r|)au  . 
I',ihi,iiiit,,,i 
■|  III'   I.araiiii.'  lock,  ,,f  Smilirni  Sa.kat.ju'uan  aiv.  ..xn-  a   lai nirl 

■  liM-ii.'r   into  (u,,  .ii.lind   .jixisionv     ■r|„.   l,,sv,.,.  ,„„.   ,,,riM,|>  ui  alionl 
II"  Ic.      ..f  ■\'.l.|y  .■.i|,.ivul.  -rcvish.  and   |,un'   s^hWv  clav-..  s;,,„lv  <lavs, 

■  ^n.l    saiaU    uilh   .„raMoiial    Ih'.Is   ,,f   .ai'lioiKKr.Mis   slialc's   iiii.l    ji'-riiilcs. ' 
ll'is   luu.i-   iiniiainr.l    nail    1,,'ars  l!i,.  saiiic   r.'lalioii   tc  the   iiiariru'  .'iavs 

"I  III'-  H|.,  .'I-  I'ivnv  thai   Ih...  |-Mn„,i,l,ai  ,,f  All.rila  do,-.,  ai,d  i>  li.'iv  .•,;i-- 
M'lalcd    willi    ll. 

In  AlU'Ha.  th..  I'ock.  ,.f  llu'  so.itli.'rn  |Mfl  dcx.-ril.,',]  as  !.ai'a|.,U'  an' 
duid.-.l  inlo  |l,r,v  <liM-si,,i,s.  and  lli,'  lou.'r  |>ail  of  |1„'  lou.'sl  |.„.nil„r  - 
IIh-  M.  Man  \{\x,'v  1„.,|..  is  ,,f  al„,iit  th,'  sai.i.'  Iioii/,,,,  as  lIu'  I'Mrnohlon 
"I  ii-itli'TM  All..rla.  It  is  ,li>li,i.lh  a  s,ri,-s  ,,f  li,,dit  .■olouml  clavs 
■■Mid  sands,  and  ,,>Mtains  nuin.'rous  coal  srahLs.  ■||i,.  ,|,.|,osi|,  fcrni 
a  lira,  kish  u,,t..,-  tran>ili,,n  s.-rio  hclu,.,.,,  (h,.  niariiu'  clavs  oi'  (1,,.  ,ip|.,'i' 
jVnv  ,„  li.arpau.  and  llir  T.-ilian.  or  ,„„■,■!;  tV.'sl,  uVl.  :  fonnalio,,. 
I  he  l.is,iU  ,ons|,|  ,,1-  i)iu,,>,.urian  remains,  uill,  l,,nd  plants  and  111,' 
l.'do'.Mn;;  l,r.;,l.isl,-ual,'r  forms:  (hl,r„  ,,/„/,■„.  /•,,,„  l)a„.r.  Cu-hnala 
iiri-„/,,ilal,.i,  I'aiiiip,,,,  y,:,iii!til,-i.v.   I'.  i;irla. 

llu'  llii.kn.s,  ,,f  III,'  f,,rniali,)ii  \ari,'s.  I,„l  all  lius  a  ina\inniin  ,if  7n(l 
til  I   in  cnlr;  1  AllM'ita. 

/  I'l'f  {,,,•!/ 

■lliis  s,'ri,'s  ...nsisls  of  fr.sli  water  (le|.osit.,.  p„erallv  ,,f  v,'ll,nM'.sli 
.saM,!s|on,s  and  hliiisli  .i;n',v  and  ,)live  saiidv  sliales.  It  eml.rac's  tlw  npper 
jiart  ,„■  tl„.  |„.,ranii,'  of  s,,ulliern  Alh-Tla  ail.l  Sa. ska  telle  wan,  will,  a  l,,t,d 
llu.km.ss  of  alM.nl  o.riMi  |V,'t.  'il,,'  re.naitrs  ,,f  plants  ar,'  niinaToiis, 
aijil  den<,|e  a   tlora  of  a  teniperate  iliniale. 

.he    fresh    wal.'r    f,.ssils   in,'l,„le:     C,,;,,    Ihina.  Spl,.,  ,■■,„,„  j„nn„.sum 
l.,,ii,„m   l,n,u,:,.sla/a.    /'/,//«,    C.pri.    .t, ;■„/„.,■  a.    ra<i;,:l„/„..    Tl,a„„„„tus- 
lni,n,nj„rm,.^.  (:„„,„l,a.s-;,  t,„ai,a,-i„ata,  (■ai„i„!„„ia  prada.tas.   V icn,,,,;,., 
l-iai.  I  (ili-iih,  li/„.s,i,  r.  /iii-;,„-Ui. 

'Annual  Hi'iDrt,  \',il.  I.   1M(.-,.  ,,    ere 


lDi?'--Tr—  • 


MiM.    in:Mi>    i'V    MAMTdllA,   IT",  '_' < 

I,Mil.,|c(l  cxiiiiMiriN  iif  icMrsc  i,'r;iiiii-i|  iii.p|i-i'i;.l  clf|iiisili'il  <>n  tin-  ciimIi-iI 
siirl'.'iic  (if  tlif  I.I  nni'ii'  liii  ihhIIhtm  All>rrl:i  lln'  l'.isk:i|iiM.  Miii>'  liu;- 
Ix'i'ii  fixincl  Id  iDMli'iii  11  ciiiisjilcriililc  iiiiiiilH'r  nl'  nK:iiiiii/!i;iii  Imn- ^. 
'1  liiv  Ircil-.  ;iri'  I  li:'r.i(tt'ri/('il  liv  ll.i'  !,Mi'i'l  c|ii:il!tily  ol'  wjii  rwovn  jnhlil.  ^ 
ilcl'ivid    I'ldin   ll:i-   i|i!Mi/i!i's   ft'   llio    Umkv    iiKiiUil.iiii-i. 


SI  UK    I  rW.M     AM)    lll>l()l{|(  Al.   <.l.(H.()(i^ 


'llic  -Iniitiirr  >A  tin  r(i;i'"i  ciiii  o!i!y  1  c  liiii-fl\  (Hilliiir.l.  'I  lir  -iiK- 
>iilcH(i'  (liirii];.'  I';il;r(i/i)ic  |iiii<^  ol'  |i:il'l>  iil'  llic  ii'IiIimI  loril  iliil!!  ,i  I  iii'ci 
is  sliiiwii  ill  till'  in.'ii'iiic  liiiir-'liiiii's  (iiil('i'ci|i|iiiii:  in  M.miiolM  ;iii<!  llii' 
Hdckv  iii()iiiil;iiii^.  Al'lerwiird  llif  ilc|irf»iiiii-.  in  wlilcli  llir  Mr-n/i.ii' 
nil  'ss  uiTf  ilf|M)>ilril  lii>l  ii|i|i<Mn'il  in  llii-  luiiinliuli'  nl'  lln'  IJiK-ky  hhmhi- 
l.iiti-,  :iiiil  'I'l-i.-s-ic  iiml  .Inni^^ii-  c!<'|i(i>i|-^  .m'  |lu-r.>  foiiml.  \',;i\\\'  (  ii  ■ 
liKi'dii.  (Ii-|id>llii  ?is  d.ciir  ill  llif  >;iiiii'  (li^lficl  rolldwiii;,'  ii  >li.ilid\\  inj; 
dl  llii'  MM,  ill  uliii-li  \i'iy  litllc  df  tlu'  jiri'scnl  (diiliiicnl  \\,;s  ■.iiliincii.'cii. 
'llic  iini'diirdniiity  tH'twccii  llic  ( 'h'Iiki  dus  .-im!  tli<>  l';il:cd/(iic  IIim.i-,  lm 
u  lii<  li  i!  '.v;i>  1.1  ill  ildwii,  is  slidw  !i  in  llic  fuel  llr  I.  \  -i:  .  iiii;  liiMc  iiitcrx  ,'ls 
:iic  llicrc  rci  diilcil.  'I  liiis,  in  Miiliildl;'.  I'::lsdlii  l:c.U  lie  i.li  u|'|nr 
I  )c\(iiiiiiii.  ;iiiil  ill  llic  l!;ii!i\  i!l\cr  ili-Mut  |  ns-ilily  mi  AirliicMi.  In 
.•slc.iriis  iduiilv.  D.'KdIii.  llic  llidi-  1-  An  li:c,iii ;  Iml  dii  llic  -uiiiIi'.m  si 
lidi'ilcr.  .Iiinissic,  ;iiiil  |irirl):ili|i  lnwcr  (  ril,-i  cdir..,  irv  s(  |.:  i-;.|(.il  \,\  ;i 
[iriilialilc  mil  111  ifiii-ii  lily.  (  )ii  llic  .\iliiili  -U;i  ii\cr.  marine  l.cil-,  nf  I  ):i|sdl:i 
a^'c  rcsl  iin  1  )c\i>iiieii ;  wlii'c  in  llic  Kniky  mumilaiiis  iIhic  s,,niv  im 
\isililc  lirciik  in  llic  scilii.n  ||iidiif;li  ( 'tiil'iinifcrdiis.  'I'riassi.-  ainl  .Inriis-ic. 
Id  lilt"  IdWi  '  kiiduii  liiiii/dii  cf  llic  (  icliii  I  nils,  'llic  lldi.r  tlicii,  dii 
wliiili  llic  (  laiiniis  was  l.iiil  ild\  II,  was  |irdli.il.|y  a  pliiic  nf  cnisiou 
ill  uliicli  llic  Idrmalidiis  m  i  ii|iy  sine.  ^sl\c  li.niU;  llic  iicv.cr  In  iK  liciii:.' 
tlidsc  nil  llic  ucs|, 

Tlic  ( 'rclai  CdUs  iii\criiic  appeals  In  liiuc  In  .  n  ilcpcpsijcil  iilsn  in  a 
sdiiiculial  iiTcciilar  manner  nuiii;^  In  eni~tiil  nid\ciiicnH.  'llic  'iiv.  --ic 
anil     Iducr  (relaecdiis    ili>  imt    appear  id   liaM'  eiivcieil   llic   v.'  ■■.!. 

ami  iiiiliiiitc  that  the  .liirassic  sea  in  vailed  llic  ai'e.i  aloni;  .i  iiairdu  ,.e|.. .  >- 
sidii,  Hd«  elcvaleil  in  the  fiiiilliills  ami  Hocky  iiioiinlain-.  Laml  ei.iull- 
tiuiis  prevaileil  lliriiiiijlidiil  purl idiis  i if  (lie  earl \  (  relai  i  iiiis.  Iml  llic  ik  ea- 
sidiial  siilimer;.'eiiec  e\lemleil  a  .slmrl  illslaiicc  ias|  nf  tlie  ii.(Hiiil.:in-'. 
anil  in  the  Inileil  Stales  In  tlie  Sdiitli.  appears  In  iia\e  ^oiic  as  f,,r  as  tin- 
lilai  k  liills,  ,  ,iil  part  df  Miinlana.  'Ilie  crcalc-t  ammint  nf  ilclrilal 
III. .Iter  is  td  lie  fiiiiml,  anil  e\iilciiee  alsii  i.f  an  almnilalit  (Inra,  al'iii;,^  tlic 
western   purticn  of  tin's  early  (retaecdiis  ilepressiiin. 

.V  mure  ceiieral  siilisiileiii  e  liriinclit  tlic  sea  fartlier  niirllicast  liiiriiiL,' 
Uetitdii  limes,  ami  <i)\eie(l  the  s.inily  ileposils  of  the  Dakiila  In  a  series 
df  ilark  marine  shales,  hi  llie  western  .seetidiis  there  is  exiiienec  of  a 
pdssilile  slialldwin;;  at  !.,,  tup  iif  the  Ui'iitoii;  Ijiit  in  the  east  the  sea 
(■iintimieil   In  the  close  of  the   .Niiilirara. 

'I'lie  ileposits  of  the  Montana  ;;riiiip  imliealc  marine  Cdiiilitidns;  Iml 
its  inception  .shows  shallow  water  alone  the  \vesterii  mari.'in.  In  llic 
east.  <lee|ier   water  jirevaileil   throil^'hiinl.      .\  sliallowinj;  of   the    western 
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(;i.nI..Mii(\i.   SI  i(\l;v,    I  A\A1) 


l)\. 


Ii;i',',"';;"';'V'';"'  '1'" ; ^ "'"  •'*■■"''"'•  "•"' '"'"'  - ''•--  ^r,- 

..    .!  ^1..  I..U  u  ,,.,.,.. .„,|,„..ns      u|,..„  ll,..s,„|-,M,.  n.,„aiM,.,|  „...,•....■,  I,.,. 

;:;'''':'•""    '-"h-rs.inn,  «i .,.11,1,  ^ r.„.,„.  „r  .„i. 


i«'iT,  .ill.-,;  ii,..  i-;,i,ii,„it,,„  r.ii-iiiMii, 

KiwT  ..i. ,  i„  ,„„ii,..,„AiiH.Ha;  .,,,1  ii„.  i.,u..rV.:;i'„,'n,.:'i.;;;;„ 


MM'    ..f    Ih.'     rcll.-..'     .,{•    Ill,,    s,.;,     ||;,v,. 

iMi,  ii,,iili,i-ii  All..'!.,:   ll„.  SI.  Mirv 

III'   ill 


'l.l.-UII,:,lh,:J,,r...,....l,..ltl,n,,,,h(V,.|......,,,ti,,,..,,lH.,.. ,,,.,„ „|.. 

"•■  I'i'"'''"- •'   •  ,..  .-.r...  fn.m  ^ I,  lli.,v  l,....|  I,....,,  .l.;!.,-.!    :„    i    |   . 

TIrls    .M.,^..„„„l    >.■,.„„   I„   |„v,.    I„.,.„    ,.„„..,|    |„,   ,    ,„,„,,    I,,,,,,.,,    f 

>-.,„     I,,...,.„.|    ,,...„M| „l,u..,:.   .,,,1    .„„,,i,„|    ,.i.|.,.,    ,       , 

.Pl-rnl.l.„    .,,„,. l..v,.l„,,.,.|    ,„,,,:,„|,   ,,„..,  ^ ^^|.,       - 

">■•  "-  !.M>l„..i  „,,  In,,,,  II,..  ,....i.  ,„  ,•„,,„   ,1,..  „„„„„,i„  ,i,|,,,.       T     , 

•■"■"""'t  .,1  ii„.  .i,,|.i.„-,.i„..„i  .i-.r,,,..,.,  ,„  !i„.  ,.,,„„,,  ,.,„,,,r,r 

-.'!M;,';:'^ii::;:::.-^r''n,,''r:;L2ii:t:\;rn^ 

^"■"^^i'i--.iiv.i,.,iu..i,v.., ,,.H.,„.,„ni,.  „„„„;,;;::'"■  '"""""^ 

i:«  ()\().Mi(    (.i:()i.()(;\-. 

<HM.K\I.    S;   M  l.\,,:\,-. 

,'''"■  '•"" ''■  ^^''" •  ""•  >■'"■'-  "(  H-  Cn.,:. :,,.  ,,  I  „,  ,1,,.^. 

.....h,,,.,.   ..^^^^^^^  1.-.N   ...I    ...,„' 

.\  ....rir,.-  1„^.M„„  „r  ,|„.  ,,,„,,  ,.,,,  „r  „„.  ,.,„„j,^,.,_, 

<.u^  uuu-  u.s  ,,,.,.,...,1...  ,„  ,i,„  „„.„  ...i-ii„,  1,,..  ,„„„i,  .,f  „:,.  ,„„.,,„ 

w::'-.,'t:w:,r''''  '^ --..i-mi,,,.. ..m,,. ...,.,,., ■,...!.. „: 

«■;-!;  «h,.l,  u.,  „i  ,,„.„  ..„H...i  l.v  .1.,,.,.  |„  ,|„.  L,s,  i„vMsi.,„  L  ,1,..  .■ 
hi,  scc.n.l  fl,,r,-,  IS  |.r,.„.m.,|  i„  ||„.  U,|, 


<if  llic  H.-llv  l{iv..|.r,,riii:i|i.,ii 
.  ...   |..,,..-,  loriiis  iiii|ii,-t,ni(  ,.,>il  (I,. posits 

\t  tl,..  ,.|.,„.  of  (;r,.|M<..-„i,s  (iiiu.s.  v.l„.„  ,li,.  ,.o,„i,„.,„  ,!,,,„,  ,,„„„„„, 

his ,...  ,„.,„.„,  ..1.1  .„ii..  ,1,..  h„„i  „„,„,.  os..iii,,.,.,  s,i,,„K^, 

•"..r  ,..,  l,.u.l.  .„„(l,..r  ,„a,„ f  v,.,:,.|,„i„„  ,.ov,.,.,,|  ,|,..  Ion  T.r,,,,,,.! 


^^S 


<  i)\;.  I  PI  I.-  Ml    MAM  riii;\.  I. re 


_'!• 


Co.!  I  --i  ;iiii>  ui-ii'  I  111 -11  foil  mil.  Willi  III  I  111'  ri.i  K^  uliiili  ^iii  n  n'  llu  m-  i  h.iI 
1/<'(1<.  iMi]inv-ii>ii-.  iif  If.iM-.  »l<'iii«,  iiiiij  |H|nliiMl  \MKnl,  ■.linu  jii  iiiiir.i^- 
\l\fl]\    <li:iiiij:";ilili-  iliiii.ili',  i'lid   |iripli:ilily  nil  iii(Tt':isiiii_'  iilliliidc. 

'I'tic  l:i>l  il(|Hi^iN  III'  llii'  (n  l:i<  run-,  iiiiil  llic  (Milv  iiiics  of  tlio  'rrlli;ny 
fiiiiii  till'  lliiiil  <i>iil  111  ri/uM,  iiiiii  iiKliiiic  the  liiliiioiilim  iiiiii  the  lnwcr 
l.iiViiIliir. 

'I  111'  (lilrf  iiii:l   lli.|i/nll>  thus  I'liUllil  lil't-:    - 

l'''i||iiiii|(r,i-l,;ir;iii,ii'  I'liriiKiliiiiis. 

I>,  .Iv  UiviT  t'liriniJiiiM. 

Kniiliinic  t'(iriii,'illiiii. 

(i|-,li:\i.  CllM.'At  rili  ur    Mil:  <'i'\].-i. 

A-  i^  iifli'll  fiillllil,  ilh'  (  ll:ir:l<|rr  of  tlic  I'.'l  \:'lii'^  willi  llir  .i^i'  lit'  till' 
I'mir.  li'iii.  :iiiil  llii'  .iiiiniliil  of  llii'  I'livriiii';  liriK.  In  tiii>  r.i>i'  llic  ^riu'i-'l 
lii\N  Imlil-,  lull  II  I'ji'  iiiiii'c  iiii|Mirliinl  rli-iiuiit  Ilis  hImi  iiilliii'iii  ril  tlic 
iillcriliuii.  'llic  K.tcrl  iii>tiii'lKiiii  c  iiml  ini'ssiirc  in  tlic  fiiriiiiiliim  nf 
till'  I'lirkv  i,uiiiiil;iili>  li.'S  iiiailc  ii  f.'ri',it  cli;iiii;i'  ill  tlic  <  li,ii;irlri'  nt'  lln' 
.■.,,,1. 

I''.ili:ifiiliiii-Ijirin:iii-  <ii:i|-.  In  llic  iiiiili~liiil.il  niinii^  llic  cii.iK  ;  re 
li^iiiiis,  lii!(  ci'.iilc  triiiii  lliiiM'  liorilcrini;  mi  line  n-iU  in  liir  \\i-.l  In  |iiHir 
lij,'liilt's,  lia\in:;  twcntx  |'cr  iiiil  of  iiii'i-l  nrc.  in  llic  ili~liirlcil  :  Tea 
llii-  t''iiiuiitii>n  ( iiiil.ii'i-.  i.i.iU  lliiil  ^;r.iil'.'  ni'  I'l'mii  ;;.iii.|  li;,'iiilc^  lo  Ivuc 
I  o;  ■  I  -: . 

I'xlhj  Hill  r  n.aU.  !n  he  liiiili-lni-Iirii  n  ihc  cmiK  lTihIc  I'rniii  line 
cimI  to  lignite,  11^  in  ilic  m'  ic«  iilmM'.  Iml  ,iic  ;;i  iicr.illy  nt  Ixllcr  cLi-^. 
In  tlic  (li^tniU'd  Ih'II   lliiy  Imnlcr  i.ii  inl-in.^  ^■^K^>. 

Kiiiiliiiiif  iiiitls.  \<  llicM'  lire  in  llic  liivcr  nicuMircs,  .-.nil  li. r,c  Ui-n 
>iiliii  cicil  111  i^rcatcr  loiiil.  till  y  urc,  I'S  xmhiM  1k'  c\|k  ilc.j.  ol'  liiulicr  ;:railc, 
Iml  ;>  lie  cxpiisiirc-.  arc  all  in  llic  lirnkcn  ainl  fanlli  i|  lilm  !,>  n\  ihc  iii.iiin- 
laiii  area,  .i  niiicli  ^'i' alcr  clialiL:c  lia>  lakdi  plaee  ||i;,ii  vm.iiIiI  I.c  e\|ice|eil 
in  iiiali-liirlM'il  lieil-;.  'llic  (■•i..\^  !-.i:i:.i'  in.ai  i  .•IJia^  ii.,'1-.  In  aiiilii.''  ili  -. 
Tlic  aiillii'ai  ilic  a  i'ea  i ;  ill.,!  of  lie  ( 'a-ca,|e  lia  in  the  •^ic.;lc-,|  a'lcn/ii.n 
1m  iiiL:'  fnanil  iicir  H.ii'.lV. 


'I'lii:  l''i.iiit\  111'   Tin:  ('ni.iMrm.s  i'uw.  Mi  x-^iiii:-^. 


Tlic  flora  of  llic  ('iclaccons  lias  fonneil  llic  -iilijcct  of  many  pa]-ci>, 
mainly  from  flic  |)cn  of  Sir  .1.  W.  |)au-.oii.  •',i|i|ilciiicnlcil  in  l.,!cr  --liiilic- 
liv  rrofc>sor  1).  1'.  l'ciilial!o-.v.  'ilic  main  economic  val'ic  of  llic-c 
io(lx>  is,  willioiil  iloiilil.  llicii'  coal  loiiiciils:  ami  altlioii^^li  |!ic  vliole 
lanil  flora  is  not  siipjaiscil  to  have  ciikicil  into  the  eoiii|iiisilion  of  llu' 
co.il  Ik'iIs,  it  i.s  ]ii'o])osc(l  to  Idicily  siiinmarizc  the  gi  lural  character  of 
this  llora. 

The  earliest  ('rclaceoiis  [ilalils  appear  in  the  Koolanic  scries,  aial 
althoiiirh  ac'C'ordiiii;  to  Sir  J.  \V.  Daw  .son  there  seems  to  li.ivi  liecn 
II  few  species  <if  ii  Jurassic  as]ic('t,  the  niajorily  are  to  1k'  correlated  uilh 
those  of   C'retaceons   lieils  elsewhere,  and.   therefore,   the   facics   of  the 

iiol.i  o!  ihc  lol  nialliill  a-  a   w  hole  sleos  .1  cleciil'di  \   <  ,il  i_\   S   I'l  t.ii  >  iilH  ,,  ~pel  i . 


*) 


Cijil.eicirt.l.   sri;\  I  ^  ,    (  \\  \|i\. 

I'/ill,!.*   ilj  III,-    Kiiolilllii     I'tiniKllinll. 


I'r III.-    \\\M'    I.K.ililv       |;ik    Kivrr    \iillrv:    - 

lhrl,-Mii,hi  >|).:  Asjilciiiiiiii  iniirl.'iiliiiiiiiii.  DiiWMiri:  .(.  ftirhdiiiainini, 
II>-<t;  .1.  (//Wo.v.v.  ll'Tr;  /</.><»/(V,.« /i„f,. ///.,,  D.nvsoii :  l\i<l,,-.,i,„ll,:i  Imirr- 
I'ldhi.i.  I.iii.llcy:  /.aiiiil,.^  .l/iJ)//,(/(,i.  |);,H-.nri;  /.  ((./i^'/i, »/,/.«.  ||,..-i-;  .\i,n,ii:i. 
-jiiii't.-.t  iiri,i;i,,l,ii.  II,  r;  Sy,/„//„;,f m//,.,v  s|..;  .\,itlii,lil,s  l„inl,lni.  I)ii«>..|i: 
>i//(.v/<//c/,(  i(iiiik,;,'i>  ^'''//vm;,  llrcr;  N.  /,■/)/,/,(.  If.  .-r:  S.  ;(,;»(/,  |)nu-..)ii: 
/tdnni  l,„i,iij„li„,  \\,v\,  riiiiis  SiiyLinim.ii'^,  I):iu~ori:  S,,jiii,i(i  S„iilli,fii,i. 
Mcr;   <ihi)iti,nlfi,liii.i  dill  iihi'icli, IIS-.  Ilcci-;    Taxmlhiiii  ruin  tiliiiii ,  \v\\\nvv\ . 

'■'r <  '■■ Hire  Jiliil  Alillil-;i(i!(  : 

I  line  of  (111-  ;iIm>M'  s|H'(ir>.  ii.iiirrl\,  Aspl,  iii  iini  iiiart'n  i,i„iini.  /.diiiihi 
MouhiiHi,  iitiil    Di'nni.il,.,  I.arn, !;.■.-.      Till-   I'dllou  illi;  ;,n'   Ml hiil iomi I : 

r.'/ni.-tfii,,!  hiriHI,  Miiiilcll;  Ainl'u'iihiiiHuni  i'ltiiiu,  ;  iis.  .  \  luv.ii;  /',.■- 
li-j>l,ri'.-<  hr<i,n,i(iii((.  DuirlMT;  Cld^lojihlilii.i  /(ilr„l<i.  I''.,ii!;iiii,.  ■  .{.•.■pljiiiii 
fralrricMiiriiiiix,;  |-'init:,in.':  l.,i'ln.^lriil,„>:  liimiijiillii.i.  I*..ritiiili,-;  /•/„„.,■ 
ii>-i;l,i,ski(,l,rti,  \\,,r.  /'.  iiiilliriiriliriis,  |);iumiii;  Sp/niidl,  jii,l,ii„  pdrli'iiilii/l- 
linii,  |-'(inl:iiiic. 

'I  lu'  scries  frcpiii  Mooso  iiioiiiit^iin  <(.iilaiiis  llic  fnllouin^r : 
l)rii«i,l,ri.i  jri,l<rirk.--h,ir<ini.s:.i  (l''<,iit.l.  Kiiowlt.:  Ci/.v,!!?,.^  loii'iijul'n,.^ 
(Foiil.l.  KiiouHon;  S(i,,i:,oi>t,n.^  ,ii,i„l,lli  (Diiriki.  Scliciik:  .\llii;,t',ixoj,..is 
Ininlniiill..,,  |'',,Ml.;  S,/,/,  ;,„;,/,  r/.v.  n,  s|i..  Tlii,rsnj,l,ri.^  mnk'niiid.  I'",,iil.; 
>r'jiii>i,i  h,l,  mpln/llii.  N'.-l,;  Sf/iioid  siiiillidiKi .  Ili-cr;  Sdiiiiioptrri.iiUiiilird, 
l-nnl.;  lid',,  i-t,ji-i.-,  iihirijidrlild.  l-'oiif.;  /'n,l,ca>,iilr-<  lodiiifolid.i.  Kiniiii.iis, ; 
l''i-li>;i,unl,s  l,iiii,(,ldld.<  (L:iii(|  II),  Scliiiii|i;  Tlii/i:<iiiili'ris  /)(.f/r/»//.v.  I'"(iii(.; 
ili:,rs<,jit,ri.'!  ii,n,iil,rui,li^.  Font.;  CldildphhJus  jdl.;il<i.  Ki.iit.;  /.dmltis 
.'/'//r,/,v,  (;,,|,|,.:  <;liil:;iiil(iiildtii  iiuvidijniid.  Kiiiil.:  Chul.ipJilthis  cons' rirUi , 
i'Mril.;   C!d,li<pl,l,},i.t  disldiis.  Fi.i.t.  (  :-):    .\'il,s,,i(id,  ti.  sp. 

Ill    thr    i'lM.lliilU   tnicc^  ..r  ji    Ijoni    iiitiTMicili:it.-    lK-tu<',-ii    111,'    K.Mit.iIii,- 
ami  Diik.il;,  iirr  f..mi(l  in  III,- Mill  Cr.Tk  1h-,U:iii,I  hi  111,-  M,,,,,,-  M.Hiiilaiii 
-i-ili.iii.   uliich  is  tlicrt-  iis,ii;ii,,i  t<i  llii-  l);!k,.lj, 
l><ik(it;i  iitiil  Iriinsilidii  lit>,ls. 

I'lic  A.-il  Cn-ck  tlora  (•iiiliriii-t-s  the  f,ill,)«  inj;  t',>nns:  - 
<  lin-hni.  •  ,,rarii;s,  ||,.,.,-;  (;,  kurvidiid.  D.-iwsoii;  Dirhunid  iiniidld. 
Itawsoii:  .t.-p/nnnii  dihrrlinii.  I):ius,.i!:  W'iliidiiisodtd  nrmlinr,  I)mws,,ii: 
/•Idldiids  hnrl.  Lvsii.;  I>.djjiuis,  |,,-s,).:  I.i^piiddiiihdr  iiil.  ■rijnlidui.  Lt's,|.; 
Mditis  idsii/iiix,  Dmwsoii;  Mdrrliiilorlcid  rrrtiKrd.  Ilccr,  ,  ...Inililis  ildpli- 
iiiiiiniidiili's.  llvvr:  ('iniidihoiini,,,  raiuulnisr.  Kawsoir.  I.<  ■irnplmlhnii  d,- 
'•i/i,  Dans,.!!-,  I.diinis  n-dssi,,,  nis.  D.iusnii;  Ardlid  mliiiiddld.'  \y.i\;Mn\\ 
Arahd  ,r,slnni;.  Dausiiii;  //,,/,,•„  ,„■,//;.■.■,  |.,-m|,;  Md.inulld  mduiiijird. 
Dawson:  I'alinrus  midildinis,  |)a«-...ri:  I'dluirds  nrdlis.  Dausi.ii;  .///</- 
Iddditi.i  intdiKi,  Dav.sDM. 

From  111,-  .M,„,s,-  MouMtaiii  s,-,li,,M  ,,f  ll,,-  Dakota  l.,-,U  tli.-  f..ll,.«i!i:; 
forms  liavc  In-cii  (IcIcrmiiuMJ:  - 

rdrpolillni.',  I,r„dld.-:  Font.;  Fruits,  prohahlv  of  (Jinkf.',.;  Splniidhpi- 
didii,  H.nih,'r,,i,nntm  dnisijlnriiw .  H.-.-r:  Uinhiio  hpidd,  H.-.-r:  (Uiihio 
."diinid,  H'M-r:  Cinhjo.  .sji.,  male  iiili,)res,-eiiee. ;  All,n,fd.rnp.s-i.s-  Icniii- 
'■iidlis,  I'out. ■..\il.--d,ii,i  ralijordi,;:.  Foul.:  Ciiikip,  huitoni.  Ileer;  Tlnir- 
••'(•/iti  ri.i  linTlpniiiri.t,  Font. 


^d.  -41  V        «-Z  '  : ..  v.'Si .  .     .^  I   I'li 


I  ii\i,  1 11,1  1)^  111    \i  \\i mil  \,  i;ir. 

.Iihi'ilh    Iti r,  r  jiinimhoii.   Hill/   Hnirnj  lh\ 


M 


I'miii  l):iiik-<  I'l  iIh'  Hilly  riM'i-; 

l*i.<tiii  I-  irnnfiilii,  l^'^u.;  l.tnnut  srutattl,  1).:  Ilnistintt  itnhijiiti,  Oirw-^itti; 
I'lipiihi."  liiliiliiildlii.  l>:iu»<m;  .I'vr  Siish-iililnii  iff,  I  •:i«'«iili ;  Vh/kh/k 
/i(  nhiiiliii'  lin.  I  ',iu  -nil. 

rniiii   I'im    .iriil   I'i-iHi    ii\rr^; 

.^.l/lllllilllll      llil:linn:',     I)    ,     (  '  llnlilili  ■:     llllji'lil,     I  >.'  v\  ■.mi  ■     (    Kl/in!  Illn  .i    hur- 

riiliix.  1)m'.>»i>ii;  (Hiiilnslnthd  iinir,  lli  in  ii.\\  I,r-.i|,;  Si'innni  i-'  r  In  iih^rli  'i , 
l|i-cr;  Turn  ill  itirl-.-miiiinli  i.  |)ju>.iii:  l-"i,iis  I'liiximii.  I>.i\'.^mii;  I'iI'/us 
jiriiliiiiiii  ijirii,  Dil;  I.ii  nrujilrilliiiii  ilihilr.  |)tl.;  I'riitniili  .i  liiiniii.--.  II'tI', 
llrliilii  >|i.;  I'lijiiililis  fi,  liijihiiHii,  llct'r:  l)iii.ijiiiriis  iiili, III.  \);iW'ii\\:  Mih/- 
iiiilld  liiiiii[ii'iii.  l.i--.>(  ■,  .1/.  »ii(i/»//if(/,  I  ),iu.oii ;  Miii!.ijtiiniiti.'<rinijnnin.i, 
Dii.:  I'roliijih'illiiiii  III  null  iiiiiiin,  l.<-i|.;  /'.  Iinrmli,  Dii.;  /'.  rinjiiyiiiii, 
I...S.,. 

l-'rciiM  Mi.iisc  Miiiuiir'in : 

I'lipiilii.i  I  Hi  jili-ii.  \('\i),;  I'.liilil.i.  «|i,:  /) 'i  ).■(/,/,  ,-■,  -li.:  A  .^  pi  in  m  in 
iilolinirii.  I>ri.:  Allirnln.i-njisit  li  iniinnilis,  l^'mit.-.  Aspli  iniiui  ilirl,.-,ii!ini- 
iniiii,  IIcit;  '/'/('/oii/i^ '■/V  pi  riijili  rni'li  ■■<.  i-'iiiil.;  I'mlnplnillii  ni  Inii/il,  in  i , 
l.i's(|.:  < 'isxili  ■■•■,  s\>.;  (iinkiiii  liiiiiiii.^iiiiiii.  I'll.:  (Unl-iin  siiinrii.  Ilnr; 
I'llliiiriin  i-nliiciiis.  I.<.(|.;  I'liliin-iiy  luiili.i,  I)|i.:  Snli.r.  «ji,;  i,>/(mti/v 
rliiiiiiiioidi  ■'■■.  I,<'si|.;  ,1  Ill/Ill  II.-- 1  riissi  pi  .■<  I  r  I.  Ili-i-r;  .1  miinpli  fiilnm:  slrii  tun  ri  i 
{':),  Spiiriiiiptifix  jiilnislrupi .  Ilrcr;  s,,pini,i  .•■niilliiiiin.  Ilci-r;  Siipini.i 
riniriilii,  N'culi.;  Snpmiii  n  irlu  iilmr,,  ,  llcrr;  Supinin  iniilii'jiin.  IIcit; 
Alllilrn  lirilnilijnliil.   Ncu  ll. 

Many  iif  llic-»i'  fofiiiN  arc  uf  a  Dakohi  I;.  |>i-.  Im!  llir  l'iM-iiiali"ii  Mciii-i 
I"  lie  .-illialci!  aliovc  llir  hnii/iill  <it'  ihi'  (nliiia^ln  ^liiii|i. 

r.iliiiiiiiliiii    iiiiil    liiiri       l.iiriiiiiii    iij   Siisl;il.liiiriiii , 

rialils  coll.'.-lci: 

Aliiiliti.'i  li/rritlii.  '.  )ju -..111 ;  Snjiioiii  i;i-lii  iilnh-lii  i.  Il"i'r;  I'IiiI'Hiii.i 
X I  irherrifiiiiii,  lifer;  rnxiuliinii  ni-mh  iiluli  .  N^^^lK■rry;  I  iixili  ■<  (>fril,-i, 
!1i'<t;  I.i'iii  iKi  is\nriHii'\hi)  si-iiliitii.  D.iwmih;  I'luhni  ii-i  iinlulii.  Nrwiicrn; 
('ii.ifdiii'ii,  s|p.;  Sdpiiiiliii  iitjiiii.",  Ni'wIk'itv  ;  ./•.'-■•■'/'((v  iiiiliijiiu.  ]hi\\-ii;r, 
TnijHi  hon-dlis.  Ilccr;    T .  iiiimiplii/lld.  I.csi|uit-<mi\. 

I\i'<lid pun   di'il    I.II rdiii ii\ 

riic  (jura  uf  llii-^  loriiiatiiiii  lias  Im'cii  |irc-iT\<'il  in  llu'  >aiiil-loiics  as 
leaves  ami  fosNili/eil  womls;  I'oal  seams  occur,  hill  not  in  as  ^real  niiiiiiicr 
as  ill  IIk'  lalmonton.  As  the  plants  ari'  scatt.'red  tliroiif;li  tlie  formation 
a  greater  variety  liav«'  Im-cii  founil.  many  of  which  [lossihly  may  he  foiinil 
in  the  lower  part  and  in  the  Kdmonton.  The  list  is  a  loiii;  one.  hut  his 
not  iH'en  compiled  hitherto  into  one.  The  delcrmiiiatioiis  are  hy  Sir 
.1.  \V.  Dawson  and  I>.  I'.  I'.Mihallow. 

List  of    Tertiary  i)lants: 

Oiiorliii  .si-n.-iihili.-i,  N'ewlH'rrv;  Spliiiiiiphri.i  iiiii/iillli,  Ia'S(|.:  '>y.  lilniii- 
■•'IrdiKli.  Ileer;  l.d.slrrd  fi.slirri.  Ileer;  Ihinillin  i!^io\ut\un\;i)  liiiiiifnliii.  Liiin; 
F.ijiii.vliiiii  (in-llriiiii.  Heer;  Thiiipi  iiitrrriipid,  .\ewherry;  Ncy^ohi  (■(im//.vm', 
Heer;  >.  norilnixliloliiii,  ileer;  .^.  liiiiipijiirpi,  Heer;  (>  i/pliislrobiDf  iitrnpciiK, 
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Hriii;!.;  I'<"hu;,r/,:i,i  1,/r,, I'll,  l\,n\M,ti,  Ti,.,i>,liii,n  i>,;-i,l,r/:ll,-.  \i'HlMTr\; 
T.,l,Mi,ln,m  nil,,.,,,,,,.,,  Il-.r.  T.l.nl,  .  ulnhi ,  Wrrv;  I.,  mm,  (M.ir..,I..|L, ) 
.vr,//„/„,  |)„„...m;  /V,r„./,»,/,.v,,|,,;  .S,/,y,„v.,,  ;  ^•/„/„,u/.,  ,,„/,/'/,,,  \,.„  iHTn  • 
/•    r,u,„M.n,  \.-«UTrv;  Casf.i,,,,,  >|,,;  (h;n;r.   >,,,;  (^  ,//,../„»,/,  I.,.s,|.: 

/.'/"(»/,  IVhliMlInu;  r/,»/..„/„  ,,l,l,„„i,j.,l,„.  I',  iih.,|l,,vv;  l:',/.,,!,,^  ' i,,,,/,  n, 
Ia'-'\.;I'.iI.I,,I„.  I).iu...ii;/'.  , My,/,,,,,,/,  ,,„;,/,  ,s,\\., nl:/',,/,7„/ .•,/.,.,„,■,  li,;r': 
/'.  <f.  rn/„.'m,  N.n*  UTH  ;  /'.  „r/,  ■„.  H.vr;  /■.  ,/,„,/, ;,,-,  NcnUrrv;  /'.  ,„y,„.v„.' 
N.-uIhtit;  >■,//,>  ,•,,„„„,  llriM-:  N.  I„r„n,;,iii,i.  lh<^^  ,,u:  S,„.„i)r,n  .«,/„„„//, 
I),.«s..ii:  C.rv/,*.  ,,.,„,/,,.,,,,  /„,v.v,7/,v,  \,.uIh.|Tv;  '■.  ,.„,,■,/„„,■,■„•,  |-,„-|„.,; 
Mm!..-,  ,,nii„lil.ri,i,  N.'uImti-v;  »■./,■/,(»„/.•,„,„•„,„,  \,.\,  U  rr  ;  ..' u, ,!.,,:.. 
I'r„„l,„„„.  I,c,si|.;./.  ,-,/,,„.„»(.  I., -..I.,  rS,ln„.n.,i.  I,.-..|.:./.  rl,„,i,i,„„l,.^. 
I.f-.|.:  ./.  ,<rri,ln,h,!,\'.  \,■^^^■.,•u■y .  .1 .  /„,„•//,./;„,  K|,,,^^l ;   ./.  ,„■„,„,„„/„ 

A  linMiin:  I  ;/.„r„„„,  ,„„/„.,,,  r,.|iiLi;i,,,v,  r.  ,.,,./.„/,/,„,„.>,.  i).,v,«.,i,:  r. 

„.-/„,•,/„,.  NrvvlM-rrv;  I'.  C,//,/,,,-,,,,,,,,,,.  l).,UM,n;  I  .„,,  „„,,-/,/,  ...  |)i,„.s,„i! 
(  ./,/„,,„/,./„,„.  NrulrtM-p,  ;  .■.,,,;,,,/„.„;;,„,■.;,  N,.uU.r.^;  .7;..-„/„v  ,.,<//,/„,i,' 
l>.f.v>.,ii:  S„,„i,li„n>niri„.iiliyl!,>„i  „!l.rhcn.  Da.^M.r.;  f„lii,n,^-  r„}in,:l,li\ 
llr,.i-:  („,„„.«  rfiaiNi:,/ri;„.  \V.I,, ;  r,  r, /.v  j„n-ri;ol,„,  !.,.„|  ;  rinilliUs  n,,.,- 
M.v.  .\ii.  InTn;  /'.  niniio.iii.%  N.-uImtiv;  /".  <»/„/,•(.„.;,,',,■•.' .\,.u  !,<rrv, 
Siliiiiil.hiiii  .<,iskalrl,,i,„.sc,  |)im,,,ii:  yn.'y,,/  hnntili.-.  lU.v,  I  „l  ,h.n  rray.li'. 
jii'iii.  \c\\  Iktiv. 


<  il  ■-  I  II  \l.    I  >l,-.l  I! 
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UciK-r.Ml  n-.iiiiii-  1,1  111,.  lAli-iit  ai:.l  i-.,al  iiml.-ii!  ,.t'  lli,,  in;  ,;ii-,-.   ,,t'  Hn. 

Ilinc  ,,,;.!  |„,nz..Ms  |,rfvi,,u>!y  .■niinicnilr,!  is  liciv  .li-ciisMMl.  \\[\U  r,  iVr- 

'.'"  ',-  '"  '■' 'I^  ■"  V.  Iii'  I"  I'uil  'l.l.iiU  I, lay  Ik-  l'.,iiii,l.      Tli,.  |,,u,-sl  linrizon 

i»  (li^(  ii^M  ..  livsl. 

hiiiil'iiii,    l'i:r,iiiili(i'i, 

Tlii-  l-ini;  at  l!i,-  In^c  ,,r  t!„-  Civl,,,-.-,,.),.  ;;,,,!  „,,  r  ll,,.  lira  ~h,ur  l,..,l< 
uliicli  n-|,r-sci,l  Ihr  <'a,lH,i,i|-,-i,.:,,  an.l  1  V,.v,,iii.,!i,  is  .x, „,.,.,]  ,„,lv  j,, 
Jiii.l  ii.Mr  llic  l!..,ky  .imiiiilai  la-  faiills  ami  npliris  «lii,-!i  l,n!i''  np 

""•   '""<•-' ■   '"-'l^   lli\''  :il-"  -i.-alMl   |h,M    M,al    l,.r:,M„vs.   Kill   a    ^ri':,\ 

piil-t  lias  l,vcll  .lciniil.-,l.  As  lli-  l',-ii.im1  ..y,l,-,n  uf  imiiiiilain  hiiiMiii^' 
i.ir  tlif  oiit.T  raiijios  ..f  Iju'  iii.niTil-iMs  is  a  ^.-rii's  ,,f  faiill  ;,\,:,-l.  .|i|u,inrr 
Iiinsfly  (,,  t|,c  w.-;.  [hrsr  l.l.icks  jiax..  ,,j|,t,  r.MMiiaiils  on  Ih.ir  yv.^r 
-!',|ics  (if  the  >,\<i!uii^  Ki„,tanii.,  and  Ilic  c,.,.!  iiirasims  an-  n-uaiiv 
lo  he  fuiiMil  a?:aili-.t  Ihc  Mr\l  si:c<v,M|in^.  laiill  1,1, „-k.  WilliiM  ll,,-  iia'ii 
lams  til,.  ,.,,a|  |i,.|,i,  arc  ;;iMi<-raHy  t'.niml  in  ji.n^r  ,iario-,v  strips  Ih-Uw 
llic  raii;;..s.  •111,.  tlii,  kiicss  of  ill.-  turiiiatioii  wlii.li  is  (cal-hca  lilii;  iv,.  lies 
;i  liiaMiiium  in  Ih,.  i;ik  Ki\..r  valley  nf  LVd'Hccl.  in  wjiidi  Dm  ic  are  lu.nly- 
two  w.irkal.li'  s.-ams.  'I'lic  iiiininiiiiii  is  In  U,,.  cast,  and  in  l!i<-  fudtliills 
li:is  U-cn  found  to  Ik-  not  mi'di  ov.-r  L'IMl  feel.  ,u||,  „iilv  three  eoo-l  eoal 
seams.  In  addition  !.,  ||,e  AliM-rla  ar.-as  the  Koolanl.-' i,  als,H,,und  on 
the  western  s1o|h-  within  the  IVoviiice  ,.f  Hrilisli  Coliinil.i.;.  'I  his  is  the 
i:ik  Ifiver  or  Crowsnest  fiehl  -~|H-rliM|>s  the  most  ini|,orlani  in  f'aici.la. 

■|  he  Alln-rla  an-iis  an-  not  individually  iis  extensive,  l.iit  are  di-lrihulcd 
fitni  i:c-ar  ;!;r  liiii  rn..;iou.d  n.,iii,daiy  lo  near  tile  Alii;il)askii  river. 
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'I  !»•  liiiM'  iif  lln-  iii<a»iirr«  i<  >;"  inTiillv  iii.rkirl  li\  .1  liim  \  UmI  nf 
MiiiilslniH',  .iImim-  «Iii<Ii  i'  ;i  1111 1  >  ■•■•iim  nf  ■..iiiu  t.iui -.  .mil  -IliU-.  ni  li  m 
ciiiil  ■MMiii'*.  \iir\ini;  in  lliiikin-.^  in  llic  ililTrrciil  '.lilt.  'I  lir  tup  >il'  iIh- 
fiirinaliiiri  »l»Tf  tin-  iumI  x'umh  jiri'  fi)U:Hl  if  iiiaiKi-il  liy  nuir-..-  rnli- 
j;liiiiicriilc   in   llif   wiulhi-rn   iin'iit,   IimI    liniT   iKW.inl   llio   iiurlli. 


Kill  I  i.<ii  (  III  I  Mill  \   Aiif.\ 


till-  Kim;iniiHk:.- 

'flu  .iHM  \ui-  Ihtii  nil  i|piiliil  111  lie  :iliiiill  1  IH  MjHiri-  mile-.,  iiiul  llir 
iiiiinlMr  iif  wiirkiililf  riiiil  ■ifiiiii>  i^  lar>;i'.  In  hmc  |iliirr.  Alilriilcc  <  rt'ck, 
fur  r\iiiii|ilf,  it  is  cslimalril  ,it  »i\liM'li  -.iiiMri'  linlfs.  willi  n  tiiliil  lliirklicss 
(if  |(i;{  ffct  of  iiial  If  li"l  fill  I"'  r\li:ti  tril.  Iliiii.  (in  Itic  assnili|iti(ili 
Ihat  the  wliolt-  area  (if  1  U<  niilis  is  nf  ciiual  value,  the  lnlal  cnal  iim;.  lie 
(climated  at.  .sav.  lIMI.iiliil.OlHt  tuns  jut  si|naic  mill',  or  a  lnlal  (if 
1  l,(H)(l,i)(i0.n()l»  tdiis. 


Ar.iit  liiA  Aiii:\> 


'I'lic  areas  in  .Mlnrta  (•riiss«'(l  liv  the  <'r(iu>  \est  liranili  of  llie  Can.iilian 

l*a<ifi<-  riiilwav  within  the  n iitains.  imludiii;;  llmv  mined  ,il  ('nleinan. 

Frank.  Lille.  Helleview  and  several  (ilher  (dllieries,  are  diMU-M-d  under 
the  t«()  fdlliiHiiif:  heading's:  — 

CiiliiiKtii   Arm.- 

'I'he  riileniali  area  is  a  narniw  Im'II.  (ir  fault  Mdck,  witli  the  iiieasnreH 
<li|i[>illf;  to  the  west.  It  ean  Im'  i.iusidered  In  ha\e  a  lire::  It li  nf  nlie  and 
a  lialf  miles,  and  its  l(in^;itudinal  extension.  allhiini;l I  il(  liiiitely  known, 


i.^uin.  Hcii.,  r..  S.  Urpf  ,  I'.IIMI.  pp  s.-,..!.-,, 
.■Slim.  U..p.,  C.  S.  lU'pt..  l^Mil,  p|.  7.'i-7!». 
.Sum.  Kc   .    ;.  S.  Dent.,  mo.i.  pp.  .'i!M'.H. 

-Suiii.  1{  ■     ,  .1.  s.  Iiept.,  l!to2.  pp.  liiT-iTS. 
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is  iipproxiiiiiilt'ly  thirty  iniifs,  '("he  iiiciisiircs  ;irc  known  to  liavi'  scams 
iifl^rffTiitiiif:  ovtT  KMI  ffft  of  coal,  and  if  .')il  feet  \h-  i.ssiinicil  for  wori^able 
thickness,  tiiis  re|irescnls  a  total  of  l'.ihmi.ihiii.imiii  tons. 

liliiinmiri-l'riiiik  . I  /•(((.' 


'I'lie  HiairinoreFrank  area  i-i  irrcj^nlar  in  outline,  and  |)rolial)lv  twenlv- 
live  mills  lon^'  liy  tuo  to  lliiee  miles  uiilc.  'Ihe  coal  content  i,  |iroi):il>ly 
over  ,")!!  feet  of  workaMe  <oal:  tiionfjli  jiossilily  not  all  of  it  can  Ik.-  reaciied, 
ouiiij;  to  Ihe  many  faults  ami  (lexnrcs  in  tiie  formation.  An  estimate 
of  fifty  Mjnare  miles,  from  wliicii  say  3(1  feet  mif;ht  possihly  Ik-  won,  would 
p\»'  lor  tlii>  area  a|i|iroximiitely  I  .."i(M).(  1(1(1,0! l((  Ions.  In  p'licral 
character.  Ihe  coal  in  the  Coleinaii,  Ulairinore.  and  I'Vaiik  areas  is  a 
hitnminou-  . nkinj;,  and  steam  coal,  witii  from  Id  per  cent  to  11  per  <ent 
ash. 

J.iriiKisliiiir  . I /•('<;.'■ 


M(t<isc  Mdimldiii   .tnii.'' 


'I  Ik'  Moose  Monntaiii  area  .south  of  Morley  forms  an  oval  rinj;.  enihrac- 
inj;  an  exposure  of  limestone  forming;  Moo-^e  mountain.  'I  he  U'ds  are 
nmcli  thiiuier  lliaii  within  the  ranj^es.  anci  show  an  evident  temiemy 
touird  a  lo.s.s  of  coal  also.  'l\vo  se.ims  nl  coal  have  Ihhmi  opened  on 
the  east  side  of  the  mountain,  of  7  and  S  feet  in  thickness,  respectivelv. 
In  each  of  the  scams  the  cliar.ictt-r  continues  to  1h-  of  jjood  j;rade  steaiu 
coal,  as  the  appended  analyses  will  show.  The  formation  is  cut  l)v  several 
streams,  the  valleys  of  whidi  f,'i\e  access  to  the  seams,  ami  a  >;real  deal 
of  this  <(ial  will  he  mined.  iMirlher  prosjiectin;;  in  this  area  is  reported, 
and  a  tliick  seam  of  I'll  fe<-t  added  to  the  aliove  coal  <dnlcnt. 

I  he  area  is,  ron^'hly  sjieakin};,  Iwenty-lixe  miles  lonm  and  as  it  encircles 
the  mountain,  an  averaiie  width  for  this  K'nf;th  may  1k'  taken  as  one 
mile  of  availalile  ground.  This  area,  with  1.')  feet  of  coal,  should  pioduce 
J.'il  1.(10(1.1  Kill  tons. 


(■(I 


ulr  .Inii, 


'111-.    Ca.scade  area   extends  from  south  of   Kananaskis  river  to  within 
ahont    twelve   miles  of  the   Sa.skatchewan.      The  coal   measures  are  not 

'Sum.  IIpj)  ,  li    S,  lii'|if  ,  l'i(r.>.  |.|,.  1C.7-17(I. 
-."Suiri.  Ui'|>.,  ('.  .»;.  l)c|)t.,  llMI.'f.  pp.  N(-.S7. 

'Sun.     l{r]i.  (i.   .S.    Dipt..    I'.M)-,,   p.  ii7.      .\lo.w   Moimttiiii  ilistri.t,  bv   l>     D 
(-aimos.  .\().  '.Mis, 

,,  „;i''"'"   "■   •^"""'''  Heiiort.  V(,l.  I,  (\SH:,).      l'„r(  1  >.  V„|.  M.  ,  issfl).      .Sum.  Hop 
l<t03,  p.  s,s.     .'Slim.  Hep.  lilUJ.  p.  107.     Ca- uile  (.ualfta-iii,  .\o.  9 19. 


»    ^ 


n  \  1 1    \  III 


■'"'    :in   -I..  :{|. 
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rontiniioiis  tlinm^'lKiiit  this  wliolf  fxtciil,  Iml  .irc  iiil(Tni|ilcil  In  ilcnuila- 
tiou  niid  folds  ill  the  liciidwiikTs  <if  tin-  Ciisciidr  iind  IVmtliiT  ri\iTs.  Tlu' 
Ijcds  ti>  the  MHilli  o!  Kiiiialiii.skis  rivt-r  arc  divided  in  the  cciilrt'  hv  iiii 
iinticliiiL'  into  two  iirnis  llnil  naiTow  to  two  folds,  which  ^riidii.dlv  jiass 
iljiward,  iiiid  art-  orodcd  awav.  North  of  this  .strcaui  to  Ihr  Mow  vallrv 
there  is  a  tiiiek  hlork  of  measures  dijipiii;;  lo  the  soiitliwest,  with  a  decided 
lron>.'h  in  the  u|>|ier  nii-inl>ers  of  the  series.     At  the  northern  end  there 

•  I  r«>     f^tl     O/Kll      LJil'lDI^        <I<1/>1|     dlll.I'       I      tVti>t      ill      tlliiiL    lijl...!*        llljk     ll.i..)...f      ..C    4l... _ 


So  great  ari-a  of  coal  land  can  Ih'  looked  fo.  U'twcen  the  Cascade 
and  I'anlher  rivers;  thoufjli  there  are  sonic  l»eils  not  eroded  from  the  hills 
at  the  centre  i.f  the  valley,  .\orth  of  the  latter  stream  several  seams 
liave  Ik-cii  found.  .North  of  Ked  Deer  rivfr  the  section  shows  lifleen 
seams,  hetv.ecM  4'-(i",  and  II  feel  in  tliiikne-s.  i,'i\in},'  a  total  of  ',i|  feet. 
'11,,.  ,....1  t'..i..,,l  :,,  il.,,  ,.,r't..,,^  ......1.   ..!■  ii _;..     : n:  ... 


The  coal  found  in  the  variou 
from  antliriicite,  lo  liituminons 


|iarls  of  the  area  varies  in  coiii|iosilio?i 

In  the  jrortion  on  tin-  Cascinh'  ri\(r  ami  soulii  to  the  kanan.iskis, 
tlie  lower  seams  may  Ih-  said  to  l)e  arjthracile.  or  aMlhra«ilic;  while  in 
some  places,  the  npiier  ones  a|i|iro:icli  liituminons.  In  the  northern 
part  of  th<-  Ironfall,  north  of  the  Ked  l)ecr,  liilnminous  coals  :ire  found. 
.\ny  estimate  of  the  total  amount  of  the  anthra<ite  would  Ik-  entirelv 
tentative,  as  tlie  co.il  varies  in  hardness;  hut  in  an  area  forty  miles  lon>;. 
and  half  a  mile  wi<le,  the  lower  seams  siiould  lie  nearly  all  authracile; 
and  if  we  allow  only  1.' 1  iet't  as  the  availaMe  part  of  these  s^a.ns,  wc  have 
a  total  of  4nt(,lllKI.()(lll  tons  of  ;inlhra<-i;e.  'I'lie  softer  i;rades  over  the  same 
.,„.,..   .1 1.1  ....,,„    ,1   ( .,,....1.    I    ..n..„: .._i  :...,  ii,:..i ..e 


area  shovild  amoi  iit  to  as  nuicl 
.")ll   feet   in   the   area 


I,  ami.  allosMi 


ij;  a   workini;  thickness  of 


(lltd      ."itlllllKl     tlllliff    lit      til     11^      llllltii,     iMIil.     iIllilMIlii^     (t       t^tflTVIlli;      llllllVlll.'^^     tl| 

")il  feet  in  the  area  north  of  the  l{<il  Deer  -ten  sipiare  miles  -ami  j 
similar  amount  for  the  Wind  Mountain  area,  there  should  U'  a  total  o 
I,J<M),0(;0,il(IO  tons. 

Kast  of  this  Cascade  l)asin  there  are  only  two  areas  tliil  apjicar  to 
contain  coal  of  economic  importance. 

/'((///.vrc  .tn<i.' 

This  area  is  crossed  hy  Panther  river,  which  almost  divides  it  into 
two  parts.     The  total  coal  area  availalile  is  not  over  six  si|uare  miles. 

The  co;d  seams  are  not  many  in  numlx'r.  and  a  .">  foot  seam  mif;hl  he 
mine<!  over  a  limited  jiortion.  so  that  a  total  of  -O.OOO.dliO  tons  may 
he  estimated  as  the  total  possihilitii's  of  the  area. 

('iLS-lil/dll      .tl(tl.- 

Tliis  area  lies  to  the  east  of  the  I'alliscr,  and  is  a  Ix'ltc  r  liLxk  of  coa. 

'(^iisi'ade  ('oii\  Ha-in.  Nn.  1tfl!>.  p.  'AA. 

•('a>-iaclo  «'<)!il  Ha-in.  .\(i.  '.Mi'i,  p.  :',:..  -..wl  Sum.  Hep.,  11M17.  p|).  .38-10.  Sum. 
It(  II     m(U    mv  1 1(1-121 
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riHks.  'I'lic  sciiiiis  iiri-  not  niiiiuTniis,  Iidwcvcr.  anrl  alllinn^'li  four  or 
five  (iro  known  on  llic  western  eilp-  of  the  hjisin,  tlicro  ji|)|H':ir  to  In-  onlv 
two  workiiMe  .s«'iinis  with  iilioiit  S  feet  of  eojil  oiilero|.|)inj,'  at  the  east. 
'Hie  area  is  trianf;nlar,  with  tlie  widest  part  ah)n«;  I'anther  river,  rxtoniliiij; 
north  to  the  Ue.l  Deer  river,  'llie  pos.sihle  area  fo  Ih'  mined  is  jn-rhaps 
less  than  twelve  ,s(|nare  miles,  and  the  total  coal  on  tliis  assunintion  is 
alxiiit  OO.OOO.OiH)  tons. 

Slurp  Creel;  Areti.i. 

Xorlliea.sf  of  the  extreme  ranj^e  of  the  Cascade  coal  hasin.  two  areas 
are  known  to  ocenr  within  the  moimlains:  hut  as  thev  have  Ix-en  \crv 
sli;;htly  prospected,  no  estimate  of  their  extent  has  U-en  made,  other 
than   tlieir  delineation  on   the   map. 

Iliijliorii   /J(/.v/«.' 

From  tlie  Sa.skatehewan  north,  an  outer  range  of  mountains  reaches 
nearlv  to  the  Hra/eau  river.  Heliind  this  the  coal  measures  are  exposed 
on  .several  streams,  and  are  found  to  contain  ahouf  (>()  feet  of  workahle 
coal.  'J'he  character  is  liitiiminous,  ml  prol)al)ly  cokinf,'.  Tlie  area 
is  not  well  defined,  hut  is  known  to  k-  thirty  miles  louf:,  aiul  workahle 
in  some  parts  f(,r  a  width  of  two  miles.  If  an  atteinjit  at  an  estimate  of 
the  total  tounafie  is  made  on  the  hasis  of  this  area,  it  mif;lit  ]>o  .safe  to 
a.ssiime  thirty  sipiare  miles,  with  a  thickness  of  :,{)  feet  of  coal,  wlu'ch 
would  {jive    1,1(10,000,0110   t(ms. 

'Ihe  iH'st  section  of  the  measures  is  ohtained  on  the  south  l)ranch  of 
the  Ura/eaii  river.  Nine  seams  varyin},'  from  14'-.")"  to  S'-II"  are 
found,  with  a  total  thickn<-ss  of  WJM"' of  workahle  coal. 

Other  coal  areas  north  and  east  of  this,  near  the  mountains,  are  reported, 
hut  it  is  in  a  country  not  fully  mapi>ed.  If  it  can  In-  assumed  that  the 
Siiine  measures  are  ajjain  exposed,  ilie  estimate  of  the  availahle  coal  can 
be  considerahly  added  to.  Between  the  Brazeau  and  the  Saskatchewan 
a  .second  outer  rango  of  limestone  hills  can  l)e  seen,  and  this  would  indicate 
other  coal  iireas,  provided  tlie  measures  do  not  thin  out.  as  thev  <lo  to 
such  an  alarniini,'  extent  from  the  Ca.scade  hasiu  eastward  tlirouirli  the 
Costifran,  or  from  the  south  end  of  the  Casca.le  eastward  in  the  Moo.se 
mountains. 

Bklly  Hiveh  Coal  Fohmatiox.- 


The  .second  coal  hori/on  lies  above  the  Kootanie,  and  is  separated 
from  it  by  dark  marine  shales,  which  represent  a  i)eriod  of  depression 
in  which  this  part  of  the  continent  was  below  .sea  level.  'I'he  rise  which 
followed  was  arrested  when,  the  surface  of  this  dej.osit  reached  sea  level, 
and  vegetation  again  spread  over  the  plain.     'I'he  remains  of  this  vegeta- 

'Simi.  Hep  ,  (',.  .'-!.  llipt  ,  IDOl,  pp.  72.73. 
Sum,  Hep  ,  CJ.  S.  Ilept..  1!)07.  p.  :«. 

^Hcport  oil  llie  lleRion  iu  the  Vi.inil.v  of  tlie  How  and  IVIIv  rivers  V,  M 
Oawvijn,  UiMKirt  of  Troirre^^.  1S.S2-4.  I'art  C.  ■•x.i-'.     '  >.   .11. 
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lion,  ('<iin[>rcss('il  to  comI,  fonii  :in  liii|i(irt^iiit  llclil;  fur  alllimi;;))  tlii' 
wains  arc  not  tliick,  tin-  ([iialily  in  llii-  \M'-,lcrri  iiorlion  of  the  i'\|»isi(l 
|>art  is  nt)ovc  (lie  jjcncral  avcra^jc  ol  li;;nilf,  and  a|>|iri(a(lics  true  coal. 
Ill  Saskalclicwali  il  lias  so  far  liccii  foiiiiil  to  coiilaiii  very  tliiii  s<'aiiis 
of  inferior  coal  in  llic  iioillicni  part  of  the  area,  aiiit  [io»ll)l\  a  1  ft. 
scam  in  the  soiitlicni  lionlcr. 

'llic  fjciicral  ilislrilmtion  of  liii'  rocks  of  this  lorinatioii,  as  «>X|)osc(l  at 
llic  Mirfa<-c,  is  .sliouii  on  the  liia|)  (No.  1,'iHl).  The  >iia|>e  of  tiie  area 
there  shown,  is  roii>;lily  that  of  a  iltick's  licid  and  neck,  and  over  the  part 
colllpri^inl;  the  head,  few  exposures  of  cod  are  noted;  liiit  there  are 
chalices  that  settlers  may  tind  in  th<  ir  wells  indications  of  coal.  Tiiis 
portion  owes  its  exjiosiire  to  a  sli;;hl  aiilicljne  in  the  UmK  whiili  liriiii,'s 
Ihi'in  to  the  surface  alont;  a  line  that  follous  the  direction  of  the  roll. 
'Ihc  other  [lorlioli,  the  neck,  is  the  ii\-;it  ilepressioii,  too  wide  to  U-  called 
a  \allcv,  into  which  the  waters  of  thi'  lielK  .  How,  and  Kcd  Deir  ri\iTS, 
dr.iiii.  'I  lie  fornialioii  wcstw/ird  disappear^  Ix'ticath  the  troii:,di  which 
runs  lhroiiL,'h  Mcl.cod  northward  pa>t  Caljjary,  liut  reap|MMrs  in  .several 
narrow  hands  in  the  fo<plhills,  .Vt  the  northwest  corner  of  the  map, 
in  the  I'eace  lUver  country,  two  ireas  in  which  coal  is  found  are  re;;ariled 
as  of  the  same  !if,'e  as  the   Uclly   River  formation. 

'I'he  principal  e\posiiri>  of  coal  in  this  I'ormalion  are  on  the  U<>lly 
river  near  lA-thhridire.  The  coal  is  of  a  U'tter  ^rade  than  in  the  heds 
ahove    it    in    the    siine    vicinity. 

South  of  l,cthl)ridi:e  the  exposures  include  a  few  on  the  Milk  Kivi-r 
ridjic,  and  one  on  St.  Mary  river  alioiit  six  miles  ahove  its  mouth,  with 
a  thickness  of  3'-S".  .Vt  Ix'thliridiic  the  main  seam  i  .'/-ll",  and 
is  minoil  at  several  localities  nearhv.  Other  seams  are  ..oted  behrv 
the  mouth  of  Little  How  livcr — one  of  .V-'.t":  and,  tci'  iu'lc-  ',ovi' 
Mt'dicine  Hat,  a  -1  ft.  seam  is  exi>osed  in  the  river  liank.  .Vi  r^lair  two 
.■■eaiiis,  4  feet  and  'I'-'S",  were  mined  for  ii  tiiiK-.  'I'he  thicker  one  re- 
appears U'low  the  iH'nd,  and  has  Ik'CU  traced  as  far  as  tweiilv-five  miles 
Ih'Iow  Medicine   Ilat. 

Small  seams  have  Ik-cii  found  as  far  as  the  mouth  of  Red  Deer  river. 
On  this  stream  three  seams  are  known  Ik'Iow  the  mouth  of  Hull  I'oiind 
creek,  havini;  thiiknesses  of  I'-3",  I'-ti",  and  Z'-f,",  which  are  evi- 
cic'itlv  at  iilKint  the  same  po-ition  in  the  si'ries  as  the  Ix'lhhr  ij;,"  seams. 
On  How  river  tlie  Ix'thhridije  .siMin  is  representod  hy  a  4'-(i"  si>am,  in  tp. 
17,  R.  17,  west  of  the  4tli  meridian,  and,  accordiiii;  to  Dawson's  map, 
should  pass  the  ("aiiadian  Pacific  railway  near  Hantry  station. 

On  the  eastern  slope  of  tlie  depression  the  Lethhridfje  s<'ams  should 
lie  roi)re.s<'nted  by  the  coal  found  around  the  western  hase  of  the  ("yjirt'ss 
hills;  the  wliole  formation  uiiderlyiiij:  the  rocks  formini;  that  dcvatiori. 
Near  Irvine  station  a  4  ft.  seam  has  lieeu  found,  which  has  unfiprtunately 
not  ln'cn  analysed;   but  it  is  probably  liijiiite. 

The  continuation  of  the  U'ds  eastward  under  the  rocks  of  the  plains 
can  oulv  Ix'  conjectured;  but  it  is  thoiii;ht  that  they  may  thin  out  con- 
siderably and  lose  their  coal-lx-arinj;  character.  Such  occurrences  as 
the  ilrift  coal  Ix'low  Prince  Allicrt,  and  coal  in  the  drift  near  Soiiris. 
Manitoba,  are  possibly  evidi  nces  of  this  continuation. 
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In  llir  »tri|p  «lii<li  run-.  tlirnw:.li  llir  fcinlliilU  Imx"'  |i.>rlii)iis  :\rv  nut 
pri).s|M>(t<'il,  l)iit  for  iiiii'  iirra  nt  ..  .ot  \m-  li.m-  niorr  <|i't,iiU.  This  toin- 
inisft  llif  fodtliills  -.1111111  (if  the  iniiiii  lino  nl'  llii-  < ',iii,i(liiiii  I'licilir  niil- 
vviiv.  IIS  far  iis  llinlnMioil  ri\(T.  On  Ihr  Slcniiv  rc^iTM',  -.mili  i,i  Mnrlcv 
•iliilioii,  IIhti-  is  II  (i  ft.  M'iiiii  ill  this  fdriiiiilinii.  S'M-nil  i\|MiMins  mi 
.lillii|iiii),'|><iiiiMl  iiliil  KIIhiu  rivers  liini>  winkaMi'  sciiin-..  I  lie  nlil 
Sli(i'|>  Offk  iiijil  iniiic,  siiiitli  lii-iinili  Sli('.'|)  crrck,  ii  in  lliis  fipnii.ilinii. 
S'aiiis  jirr  ri'|Mprtril  mhiIIi  nf  lliis  mi  lli^liuood  ri\iT.  N<'.'i-  kaii.iiiasKii 
sliili  III,  llir  Hcii  k\  Mminl.iiii  milcr  imii^t  oM-rridcs  iIhsc  hids,  Iml  il 
is  iKil  kriiivMi  hIiiIIkt  III-  Milt  llicv  rdiilaiii  <(i:il.  N-aiiis  nf  li^'iiilic  cual 
in  the  iiimintaiiis  |iii>halily  Ulmi;,'  In  this  furnialimi.  siiire  Ihrv  iiiiprar 
111  lit'  lii;;lifr  ImmIs  Ihan  Ihi"  mal  tHMiin;.'  mirs  jii^l  williin  Ihc  iiiniinlaiMS 
faitlii  r  iliiwn   llu'  strfaiii,  aiiil   iilriitifii'd  as    Kiuilalilr. 

I'ni.r   IHrrr.' 

Two  areas  of  these  rniks  are  known  in  llie  I'eaie  |{i\ei  (,iiinlr\  :  one 
in  Allierta  reacliin^'  from  Siiiokv  ri\er  In  the  valley  of  I'eaie  river,  aini 

cxleiulin;,'  northwesterly  n|i  Ihal   sireani.     'I'liin  s ns  onlv  arc  known. 

.*"  analysis  of  loal  from  one  of  Ihesc  on  Siiiokv  river  is  eiven. 

.>earer  the  mountains,  in  the  area  lieloii'.'iii'.,'  '"  Mrili^h  Coliimliia, 
JKller  e\|iosiire.s  lia\e  lieeii  foiiml;  ami  ne.r  the  laiiMm  of  Ihe  I'e;  re 
river,  seams  as  lliiek  as  '.'  feel  are  rejiorted,  lhoii;.'li  most  of  Ihose  from 
wliiili  aiiiilysi'S  won-  olitainaliie,  are  of  .se.'reely  wnrkali'e  liiiiieiisimis. 

Am  I, 

The  area  over  "  liieh  the  Helly  Hiver  formation  is  e\|ioseil  is  not  far 
short  of  J.'i.OOO  si|nare  miles.  If  a  \Mirk,il>le  seam  of  I  fi'.-t  were  foniul 
to  oieiir  iiniler  Iliis  area,  an  enormous  amount  of  coal  would  exentuallv 
Ik-  (iroeiired  from  Ihe  earth.  This  estimate  would  |iriitialilv  !«■  excessive. 
Take  as  |iroiIncti\e  a  total  of  this  ."i.lllltl  .square  n  ilcs.  with  I  fed  of 
coal:    the  figures  for  tonnaije  would  aiijiroximate  to  l.'!,(Mi(i.(|ii(|,i;oii  tons. 

I'.IIMllMOV-I.AKAMIi:   ((IM.    I'uliM  Al  KIN'S." 

In  Saskatehewan,  the  I.aramie  formatimi  oeeii|)ies  the  siiniinit  of 
some  of  the  |ilateans,  and  |iortions  of  elevations  such  as  the  Cvpress 
hills.  It  is  ()iiile  evident  that,  from  a  i,'real  |iorlion  of  the  |)l.iiiis  these 
rock.s  have  U-en  worn  away,  and  wh.it  remains  is  merely  Ihe  lower  [lortion 
of  the  formation  which  is  i;cnerallv  coal-lieiirinj;, 

In  .MUrta  the  coal-lHariii};  |)orl:on  is  called  Kdmoulon  formation, 
and  forms  there  a   trouirh   filled  alon;;  Ihe  cenire   liy   heaw   s.indstoiif 

'.MiioH'  Mountain  ili-tri.t.      Hv  1 1.  1'.  Cairni'^.  No.  itils. 

■'Heport  of  Progress,  IHT.-.-O,  ,,p.  c,  .-i.'t,  Heinlrf  nf  rruLTi--.  IsTII-so  iit"  117 
1'ii,  KM-l.iii  n.      licporl  ijf  I'riiL'rivv.  I.s,s-J-I.s,s4,  pp.  ;.>-,-:i!i  M, 

'Urport  on  Nortliern  .MIhtIm.  Amiiia'  It. port,  ISsd,  Vol.  II,  l';,rt  I'  .iii.I 
Report  of  I'rogrpss,  ls7:t-t,  p|i,  17-(;."). 
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(lf|ii»ili  iif  r«rti.ii\  ii),'i-  llii'  l'ii-<k,i|iiKi  -.rrir-..  riii»  lriiiii;li  wi.lin-. 
(iiwiiril-i  till-  iiiirtli.  iitiil  fil'oi  IImIIcii«,  fNim-'inn  :i  Lir^rr  ;iriM  ul'  <<<:i\  rm  kt 
tli.iii  ill  tlir  Miiillifrii  piirl.  I  lir  |iri>i|iiitiM'  iinvi,  tliiTrl'orc,  t'nriM'.  n 
liiiMil  siirroiiiiiliiif:  till'  ifiitri'l  ^,:iiil-.tiini'  |>iirti(iii,  n\u\  (lipjiiiii;  iiirlir  it. 
(  >ii  till-  rii'lcrii  -iilf  IIh'  rr  a|i|i<;ir.iiii  c  fnmi  IhIhw  is  i>flcii  :i<ri)iii|i:iiiiii| 
In  iimrc  or  li'ts  rli-,tnrli:iii(i>,  miiIi  :s  I'dI.U  nr  wiim's,  niiil  I'liiilN.  In 
lliii  iiorlinTi  till-  cMVrl  cif  |iri'-^iiri'  hi'-  riiii-.iilii|;:li(i  Itii'  (iiiil  !■>  :•  ;,'n:i!cr 
r\lriit.  liiiKT  iU  <li.ir:n  Icr  i«  i>M|ir()M'c|. 

'I'llf  p'lH'nil  lil'Si|i|ilil>ll  iif  llic  ciKll  lliiri/olls  cif  the  r'.liiiniitnii  1'miimi- 
liuii  is  suininiiri/i'i!  in  Mr.  .1.  H.  'IvtirH's  ri'i'iut  uri  NUrtliiiii  AlUrla. 
iiiiil  is  cuiirisc  fii()ii;;li  lo  U-  iiiscrlcil  in  lliis  skfhli.  <  )n  |i;ii'i'  1  l^  I',  of 
\(>!.  II,  Allllll:il  lit'|H)ii  iif  till-  (iciiiojlii.il  SlIIM'V  lit'  (  jiiiiii.i,  !>M',  In' 
.sii\  s: 

"<)f  li(,"iili'  (ii.ils,  till'  iiiih  sc'MiM  lit"  :!nv  iiiiisiilrr  ililf  tlilrkiirs-  ;it 
jirrsfiit  kiiinMi  ill  till-  l'iisk:i|iiHi  sriii-s  i  jiisl  :iliii\c  Iliis  iii;il  t'.irnii  lion  I 
iiiltiTolis  (111  llir  Niirtll  Siiskiitilii-«:ili.  Iwclu-  mill's  ^iIhiM'  IIh'  nimilli  nf 
^'iijH'Dii  nr  Hiirk  ini'k.  ill  In"  iislii|i  4'l,  nilij;!'  7.  wi'sl  nf  tlir  .Mli  |>riMi  iji.il 
Mirriilinii.  Tilt'  oiitrnip  nf  tlii'  si-:iiii  is  vitv  iiiiicli  iilisiurrii  liy  iiiliil 
sliili'S,   liiit    ill     <>li«'     |il;iri'   :i     tliirklicss    iif     I  "i   fret     of    liu'iiilii-  ciKil    "jis 

IllCMSMI'ril,    iiml    llll'    llllltllMI    of    till'    SI'MIII    Wiis    tint    si'i'll.         Ill    MMIltllrr    jiku  <•. 

Hvc    lliilt'S    ilisliilit,    Iliis    s(';iiii    \\;!S   seen    In    li.ivi'   .'i    tliiiklicss  i.f    S    fi'ct. 

Tiikillj;,  tiiricfiiii',  11'   li"  :is  till'  ■.n\  tliii  kiicss  iif  this  s.-:. in    lliniiicliniit 

thf  livi'  mill's  liiiwii  Ihi'  river,  iimi  iissiimiiii:  Ihul  it  i'\!iiiiU  fnr  .'l  li-.i-l 
;i  mile  (iviT  I'ilht'r  siiii' iif  the  river  valley,  this  inea  wmiM  In-  uinlirk'iil 
liv  1  lO.dlKI.IMKi  tuns  of  li;;iiitie  cikiI.  This  ii|i|ieiirs  In  he  the  same  eiial 
iiuri/im  thiit  is  ri'iireseiiteii  liy  a  thin  seam  Imth  on  tlir  ii|i|iei-  part  ami 
near  the  iiionth  of  l'aska|ii)i(  or  liliniliiian  river,  iiml  at  tiie  trail  i  ni---inj,' 
(III    Uusehnil   creek. 

".VI  llie  tii|i  (if  the  Kiliniililoll  series.  Iietween  VM  aiu'  .'(It  feet  Ik-Iiuv 
tlie  last  mentioiieil  seam,  there  is  a  very  jier-istent  enal  h(iri/(iii  th.it  is 
seen  eroppini;  out  on  llie  Ndrtli  Saskalchewaii  with  a  Ihiekiicss  (if  L'.'i 
feet,  on  the  ISed  Deer  '.'.itli  a  thii  kness  of  10  feet,  on  Devils  Tiiie  ire'k 
wit'-  i  thickness  of  1'  n",  on  Tiirechills  creek  uilli  a  thiikne-s  of  mcr 
-  feel,  and  on  Klieehills  creek  with  a  thickness  of  1  feet.  It  is  impos- 
silile.  at  preM'iit,  to  cniiipiile  the  enormous  aiiioiiiit  of  li;;nlte,  Imt  the 
followiiif;   ti;.'iir('S   inav    lie   f;i\('ii   as  the  i|iiaiitily  lliat    may  U-  relied   on 

witii  consideralile  certainty  as  occurring;  in  the  ii cdiale  Niiinityof  some 

of  the  aliove  outcrops, 

"On  the  North  Saskatchewan  the  seam  "as  seen  to  extend  in  a  sliaii;lit 
line  for  three  miles,  retainin;;  its  liii  kness  nf  _'."i  t'eet ;  and  for  several 
miles  farther,  lari;e  (iiil(ro|is  were  s,  en  th:;t  could  not  easilv  Ik' 
measured.  It  was  also,  in  one  jihce.  seen  to  extend  a  mile  hack  from 
the  river.  If  we  take  then  a  lenijlh  of  lliri'e  miles  of  this  seam,  a  "idth 
of  a  mile  on  each  side  of  the  valley,  and  a  thickness  of  _'0  f.'il.  in  order 
to  allow  for  any  local  constrictions,  this  small  .irea  would  lie  foniid  to 
contain  over  l.'id.ddD.llOO  tons.  On  the  Hed  Deer  ri\er  the  seam  con- 
tains l.',.'idd,d(ld  toils  jH'r  sipiare  mile;  oil  Devils  I'iiie  <reek.  .■i..'idd,dOlt 
tons  per  .sipiare  mile;  on  Klieehills  creek,  .'i.ndil.ii  )')  'ciis  per  sipiare 
mile,  and  in  the  valley  of  this  latter  stream  the  seam  vvj.s  'raced  for  from 
two  to  three  miles  down  the  creek.     The  line  i,i    nitcro'    of  this  s<'ain 
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liiiH,  lliinfiirr,  lutii  Ininil  inori'  nr  I<>n  <  iiiiI1iiiii'ii«'  fur  \^'i  iniU-^,  .nnl 
iiH  will  l«'  Mcii  li\  nfcrriii^  di  llif  |irii  I'liin:  |'-  p»,  tin-  li>,'nilr  rcuiU  iil  tin- 
uiiliiiips  win-  111"  piiuj  i|iiiililv, 

"  I  liriiu^.'l|iiill  llir  I'icjiiiiiiiliiii  wrii<  tliiTi'  iirr  Miriiiiit  ollii-r  cmil  mmiii-i 
of  (iri'iitiT  nr  it---*  r\lrtil,  liiaiiy  of  "liiill  «ill  Im-  o|HMM'tl  iiH  llif  I'Kiirilrv 
iN't'oiiK-  iiiori'  fully  ili-\i'lo|ii'il;  liiit  till-  OIK-  lliiit  ii|i|M':irs  to  Ix-  nlll^t 
|HT>i'<'<'lil  it  foiiliil  iit  i\  licit'lil  of  iiImiuI  Itilt  fccf  iiIhivc  tlif  iMilloiri  of  llio 
M'rir-i.  A)  till'  tiioiilli  of  ItiiM'liiiil  iT'-rk  this  nimiii  wiit  foiiiiil  to  Ii^m- 
ii  lliirkiirss  of  ti'  Ml",  wliili-  on  lliillli'  riicr  .iri'l  Mrrliii;;  errck.  il  liii» 
II  lliii  kiii'i-i  of  I  fct'l,  rr|)rrsciiliii;;  'i.iMMI.lMitl  toii-i  |mt  •.c|ii.iri'  iiiilr.  I  lii" 
is  ('s-,i'iitiiill\  III)'  siiiiir  iomI  liori/oM  tii.il  is  ii;;,'in  miii  ;il  I'ljiiionliiii.  mi 
llic  Norll;  Siiskiililicuiin,  lliou^'li  il  is  liiiiiil\    likely   lli.il   llic  siiim-  simmi 

is    I'lllllilMlolls    llllollu'llolll." 

Alhrrtif:     f.nnihlirs  of   F.XjHhsuff.^  nj   tlitmnnfiin    f 'otll. 


]'i\\  r\[ioMiirs  of  coal  jrr  klio«ii  soiilii  of  llic  I.illlc  How  ri\cr.  I  liis 
district  liMS  iiol,  liicAcvcr,  Im'imi  llioroiit;lily  c\.iiiiiiii  i|,  ami  llic  |iio\iiiiily 
of  the  l.clliliriilj;!"  niiiii  s  uhich  |ii(mIiicc  a  U'ltcr  j^raih-  than  iiio-t  of 
the  coals  of  this  fornialioii      lias  iliscoiira;,'cil   |>ros|i<  cliii^;. 

( )ii  the  How  river,  luar  Croufoot  ciossinjr,  (ho  scams  of  ;j  feel,  ami 
4-'ii"  rcs|H'clivcly,  si-cm  to  U-  worth  working:.  A  small  mine  lias  liccii 
o|ie!ie(l  oil  Crowfiwit  JTcck.  Iiy  shaft,  to  a   '.<  fl    warn. 

( )ii  licil  Deer  river,  wains  of  .">  feel  aiiii  li  feet,  arc  rc|iortc(|  near  the 
monlli  of  i{o-;el)iiil  riser;  ami  on  a  liraiuh  Kneehill-  creek  —a  I  ft. 
si'am  is  e\|iosei!. 

Near  the  oiillct  from  Hntr.ilo  lake  two  scams  onlcro|i,  the  lower  one 
o(  I  il|i\ilij,'  is  feel  of  ImiIs.  The  lower  |iarl  (•'{  feet)  is  ;rooi|  ii;;iiile;  ill 
the  n|i|ier  porlioii  alioiit  .'!  fed  arc  aUo  of  fair  i|iialily.  The  ii|i|)cr  siani 
ouliro|i>  aliove  'Tail  creek,  ami  it  has  a  j;rcal  lliickncss  of  shaly  material 
iiilcrslratilicil  with  the  coal;  lint  Iherc  is  at  llii'  top  a  clear  Ik'HcIi  of  ."i 
feet   of  coal. 

( )i'  Hatllc  river  ,{  few  of  the  seams  of  this  liori/on  arc  c\|>ose(l.  .Vt 
the  nth  of  .Meclin;;  cri'ck  a  seam  of  -I'-li"  a|i|icars  on  the  west  liaiik, 
an         Hers  jirohalily  occur  alxnc  this. 

■  ler  llii'  town  of  l.ilinonton  a  con]ilc  of  seams  an'  iH'in;^  wurkeil. 
'I  -e.  ihon^'h  not  aliove  Ii  feet  in  thickness,  arc  of  a  ^ooil  class  for  ilomcstic 
use.  The  same  scams  niiilcrlie  a  lar;,'c  area  in  this  vicinilv,  ami  arc 
workcil  at  many  |  lints.  I'he  |irincijial  mines  are  here,  ami  at  Morinvillc, 
north  of  Kihiionloti. 

Skirlini;  tli"  edi^c  of  the  sandstones  which  occii|iv  the  central  part  of 
the  coal  areas,  it  will  Ik- noticed  on  the  map  that,  tlieri'  is  in  the  iiorthe:ii 
portion  il  persistent  loal  band.  On  the  Heil  Deer  river  it  appe.irs  to 
have  only  .")  feet  of  f,'ood  coal  in  ils  iip|)er  p.irt;  Imt  where  this  npper 
scam  crosses  the  Sa>kat(hewan  alxnc  Ildinontoii  it  is  a  verv  valiiaMc 
depo-il,  which  is  tjencrally  spoken  of  as  Ihc  Iti^  scam.  I'liis  has  '-'.") 
feet  of  coal,  dividecl.  111  feet  from  the  to|).  liy  J  _'  inches  of  stiale.  The 
contimiatioii  of  this  sc.im  crosses  the  J'cniliina  ri\er,  nc::''  !lic  location 
adopted  l>y  the  (iraml  Trunk  Pacific,  and  will  here  certainly  1m-  inii\e<l. 
i'lu're  arc  siveral   heavy  coal  scams  exposed,  showing;  thicknesses  of  L'O 
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f.i'l,   III  {try.  \\\  \n\,  iiii.l   .1  1>>«<'|   ..II.-  i>l    '•  fo'.      .\.l.li^■rf•«  .if   t'  •-<•  ar.' 
J»ivcil  ill  llic  liililr 

l:\|i|iiriili'i(i  of  tin-  m.rlh<rii  .  ..nliiiiihli.ni  ..f  IIm-  li.l'  li.i-.  •kiii  .nmI; 
tlif  .iiilliiiinir  i.f  (111-  iin-ii  Ikiiiu'iiImmiI  ,11  tlliil  li.i«  l»-«-ii  aticiii|il.  '  lli-avy 
Im'iIh  of  r.>iil  iir«-  foifiiil  on  \\\v  AlliMliii«kii  nl>..\.-  MiI^m  >1  rivrr,  'li.il  iiiiiv 
n|.ii-.i'iif  till-  liori/.on  of  llii-  liifc;  wain  of  IIm-  Sii»tviil<  li"wiiri.  Ii,  llic  lutr- 
row  litiii.t  lli:il  iMliTVt'i|i'>  U-t»r.ii  th.'  »„l|ilsl..nc  of  ill.'  iTIllic  of  tir-  IriMinli 
jiiiil  llic  .IMiirU'.l  nriM  of  lli.'  foolliilN.  I'n'*'  <oiil  IhmN  uiiiI>"|1iI«mII.v 
riM[i|«'.ir,  mil  \iiliial»li-  ronl  U-.U  li:ivr  Im'.'Ii  f.minl  in  tluin.  'riii-r*'  lire 
|.r.il>iililc  rtjul,  ioii"  of  IK.'M-  Ix'.U  nil  lliroii;;li  llu-  ti.olliilN  im  (hi' 
l.illrr.  i»|MM  i.i|l\  (u  Ihc  iiorlli.  iirr  f.iriiiril  of  r  m  ks  «liiih  Imxi-  Ixi  It 
f.iiillcl  iiloiii;  liii'  ■.  |iiir.ill.  I  fo  III.-  iiioiiii'iin  r.iii;;.-..  -o  lint  tin-  Ix-'lt  »"• 
n'|H'iil(<l  iiiiiiiv  liiiif*.  Ill  III.'  .iiiinin  .iloii;;  tin-  ronli  lo  tli.'  \i'lli>.v- 
iirad  |)ii>i^<,  coal  iNMriiij;  r.«k-.  of  llii'*  f.iriniilioii  arr  f.iiiii.l  <!<■<•  to  llu- 
Iiioli'ilniiK. 

'lin'  i;i-oliini<jil  >.lriiitiiro  of  lhi>i  art-a  is  in.t  well  knortii,  ami.  lliirc- 
fon-.  Iliirc  is  no  atliMii|>t  on  llic  iiia|>  to  in-licatr  llu-  wiiliis  or  I'onI  i.n'as. 
On  III.-  l'.-iiil.iii;i,  Hraz.'aii,  and  S.iskatrli  wan,  Ih-.vv  liixiiitf  -wMins  arc 
kiiouii  I,,  oiiti  r..|i  in  llu-  lianil  as  mark.-. I  An  analysis  of  llu-  coal  at 
H.xkv  M..iinlaiii  llonsi-,  iii-ar  lli<-  i-oiiIIik-iks-  of  llu-  Clrarwalir  aii.l 
Saskaf<ln-».in,  sIioh s  it  to  Ik-  of  Ulti-r  >,'ra.l.-  than  llial  l'..rtlii-r  .|.>un 
tlif  riM-r. 

On  Ut-'l  l)<-i-r  rivtr  a  !'•  ft.  scam,  in  raii^'i-  \U  "fst  of  tli.-  -Mil  iii.-ri- 
(Jian.i.mif  lliis  hori/.on,  and  west  of  ('o<  Iiraii.'  t  tin-  Old  How  HI  .  r  liiiiii'. 
two   .si.inis   whirli   arc   i-c|.or1c<l   as   Ixinj;  .",  and    T'-7"   tliick,  res- 

|HM  lively,  an-  certainly  of  iK-ttcr  fjradc  than  ^i      lliiiifr  cast  of  lliis  |>oiiit. 

'Iliis  l)aiul  cro-^-s  .Sliccp  creek  near  tlic  f.irks  of  111.-  iiortli  and  south 
hriinelies.  ,ind  liirniles  may  there  U-  |.)oked  f..r.  On  lli^'hwood  river 
a  sinail   M-ain  is  iiot.-il  in  ranu'e  W,  \-    ieli  is  |>rol)al>ly  in  this  liori/oii. 

Hehiii.l  tlu-  roieiipiiie  hills  the  U-ds  lia\e  not  U-eii  lr,..i  .1,  t.nt  nearii.« 
the  Crow-ni-sl  ri\.  r  lli.-y  are  foiiiul  acain.  A  7  ft.  seam  iii-ar  CoHley 
is  |>rolial'K  ill  the  K.liiioiiloii  forniatiiin,  as  well  as  ..tliers  oii  I'inchcr 
creek. 

U  is  iin|i..ssil>le  to  niaki-  any  jiisl  estimate  of  the  total  aliioiinl  of  coal 
in  this  forniati.m,  as  the  un-a  over  which  it  is  spreail  is  so  extensive,  aii.l 
the  thi.kness  of  the  eoal  .se.ims  so  uiicertaiii,  that,  .in  over-t'stiniate 
would   j.r.ilijil.lv    iM-  the   result. 

South  .«f  H..W  river  the  eastern  porlioii  d  "S  n.>t  seem  to  have  iiuu  li 
coal  ex|..i  1.  If  we  assume  that  from  the  Hou  river  north,  to  Kdinoiiton. 
the  fori.i  lion  will  a\eraj^-  a  workiilile  0  ft.  seam,  this  alone,  with  iN 
areii  of  I'l.SUtl  -.[uare  miles,  would  ^ivc  ii  total  of  l>ll,OOII,OI)>>.nOii  tons. 
I'art  of  this  urea  would  not  Ik-  |.rodu<  live;  liut  on  the  other  liaiid  th.; 
heavies!  sei  ills  at  the  top  of  the  formation  po  under  the  sandstone  cap- 
ping of  the  trou>;h,  and  may  In-  reathed  from  the  area  not  here  i-onsi.lcre.l 
as  eoal  iK-ariuf;.  Apiin,  the  northern  i>ortioii  not  hen-  eoiisidereil  in 
the  estimate,  will  «Ttainty  U-  ,il>U-  to  fiirnisli  many  millions  of  tons. 
The  stri|)  near  the  fmil hills  is  more  ceriaiii  in  its  ■  ..al-U-iirinK  possihilitie.s, 
as  .M-.inis  reported  as  liich  as  L'n  feet  in  thickness  are  foiiii'l  idH!'. 
Saskatchewan.  an<l  at  intervals,  smaller  on<-s  are  kri.)wn  near  ■ 
ary,  to  the  south.     This  area  may  roughly  lie  called  401' 
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11  iiiilfs  wiili-,  nr  (Acr  .'.(llHI  ^i|ii;ir<'  miles.  '\'\u-~.  uilli  ;iji  ,imt;ij.'i'  'if 
ti  feci  nf  (.1..1,  ic|iiiv'iitN  ii  |H>s>il)ilily  of  1  1  .iii"i.(inii,ilii()  tuns  nf  !,'imm| 
lij^nili':    rvcii  ii|ij>r(iii<liiiij;  Inir  roiil  in  iiiiiiiy  |il.i(cs. 

Sii.iL'dlrlHiiini    .  I  reus.  ' 

'lliis  Is  llic  |HirlIi)ii  <if  the  r.ilriKinlon  l,:iniiiiii'  [mv  imisly  irfiTiril  to, 
wliirli  is  iifil  siiliili\l.lcii  :i«  ill  MIhmI.i  iiil.ilvMi  fiiiiii.'linn^.  I  he  f\- 
|iiisiir<'s  of  l.iiriiiiiic  cdiil  :mc  imniily  in  llii'  sunllicin  innli.in-.  of  S:in. 
k:ililii»iiii  :mil  Maiiil"l>;i.  Itcsiilcs  [U,-  •.\u-:i-  s||,,un  on  llif  iii;in.  il 
ni.'v  Ix'  iKilnl  lliiil.  iillicis  ill  Ilii-  nciilli.  <'s|„i  i:ill\  <in  IIk'  siiiniiiils  of 
till-  inorr  (•l<'\:ili'(i  |>ortioiis,  |ii:iy  U'  '.'oini'l  In  l.oriiij;  tliroiii,'li  tli.'  siiif:iir 
soil.  :iiiil  llir  |iossiliiliti<s  of  sii|i|ilyiii'.;  the  noitlirni  |iiirts  of  tlir  trcrlcss 
<'oiinlrv  willi  s<t\  ii  cjiMr  fiH'l  "ill  l«'  niinli  iiiriciisrii.  |{r|)orts  of  coiij 
siMiii^  luniii^c  Imimi  foiinil  in  wi-ll  lioiin^'s  in'.ir  rrinir  .MImtI,  Ii:im'  :i1>o 
liirii   lu-.vnl,  imt   no  (jrlinitc  iiiforin;ilioii  is  :it   liiiiid. 

Ill  the  « 'v|iicss  hills,  iiTiil  on  llic  Coli'ini,  these  lie(l>  oeeiir  in  :lie  eli'\;iliil 
|iotlions  of  llie  eoiinlrv;  liiit  e:ist  of  the  Coteiiii  there  sreiiis  to  lie  ii  lijsiii 
ill  which  lliev  ilip  down  to  the  eiisl,  .iiu!  so  underlie  the  hhm  tlMveised 
liv  the  Soiiris  river.  The  <'rosioii  of  the  v:illev  of  tliis  s|re:i|ii  ill  its  );re:it 
heiid  south  into  l)akot,i  h;is  se|i:ir;ited  the  Soiiris  ,:re,i  from  its  lonlimiii- 
tioii  ill  soiilliern   M,iiiiloli;i,  uhieli  is  found  n^Miii  in  'riiitle  i iiliiiii. 

The  :ire:i  llii't  is  Im  st  kiiov,  ii  is  the  \ieiiiily  of  I'.slev.ni  on  the  Soiiris. 
Minilij:  h:'^  heeii  ejii.ii'd  on  here  for  ^ever.il  yeiirs.  The  simiiw  :ire  found 
eNiiosed  on  the  rivir  li:iiiks.  ;iiid  loeMled  elsewhere  !iy  IkiHiii:.  .\ii  ^  tl. 
se;iiii  is  milled.  llioil;:li  on  some  of  the  |>ro|iertii  .,  iie;ir  Uieiif:til.  this 
is  thickened  up  to  1'.  feet.  Over  :i  kirf;i'  |i;irl  there  jire.  per  section, 
iit   !e:is!    7,(Hltl.ll.itt  tons    of    li;;iiile    ii\:iil;ilile.      I'.iL'ht     townships  this 

\i(iiiily    would,    therefore,    Inive    ii    possible     L'.i ,111(11.1111(1    toii>.       Coiil 

will  Ih-  fouiiil  north  li>  ne.ir  Weylmrn  station,  .•■nd  wc^t  of  this,  outcrops 
h:i\c  Ihcii  recordeil  on  the  Souris.  in  Ip.  H,  |{.  I ").  .Moll;;  the  Interiiiilioiiiil 
Hoiimhirv,  in  iilioiit  llie  same  lon^iliide,  scams  art'  e\po-.ed  on  Hi;;  Muddy 
creek,  draiiiini;  Willow  Imiich  lake.  These  are  of  low  j;rade  li;;iiite, 
iilid  the  se.iins  are  r<'speeli\ely  :{  feet  and  o  feet  in  thickness.  .M  llie 
erossin;;  of  Poplar  rivir,  in  Ip.  I,  l{.  -'.',  wi-l  of  llic  Jml  meridian,  thi're 
is  lUi  e\|>osiire  of  an  1^  ft.  sc.iiii  of  li;;nite  of  alioiil  the  s.iii'e  ipialily  ol 
eiiiil  as  .it  Siiiris  river. 

Near  the  old  Moiinleil  Police  post  .il  Wooii  moiiiilain,  seams  of  Ii 
and  .')  feet  respeclivclv  li.i.e  U'cii  o|iencd,  and  have  proved  ;;ood  doiiiesti<- 
fuel.  The  same  iiiav  Im'  said  of  c\poslir<'s  at  Willow  liiinch  sclllemellt. 
West  of  this  the  li;;ni(i-  U'ds  underlie  portions  of  the  Sw  ifl-i  iirrenl  jilateail. 
In  the  Cypress  hills  .i  I  ft.  seam  is  recorded  at  the  head  of  l,<)d;;epole 
creek;  so  that,  with  the  sealti'ied  areas  in  which  <oal  seams  liave  Ih-cii 
fimiiil.  e\chisiv<'  of  llio  Smiis  area,  there  are  nearly  1,IHM|  sipiare  miles 
on  whicli  there  is  ;;ood  chance  of  liiidin;; '<-oal.  This  area  is  capalile 
of  proiliicin;;,  for  every  foot  thickness  of  coal  worked.  :(.7Jil,ll(Ml,()llO 
tons,  whicli,  with  tlie  smallest  work.iMe  thickness  of  4  feet,  means 
l,'i,iHM  1.(1110,1)1  II I  tons. 
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Mniiilohil  ' 

'llif  cU-viilioii  <iill<-il  'rmtlc  nK.iiiil.iiii.  lu  mt  llic  liittriiiitioiiiil  lJ(>uii<l:iiy 
in  Miiliilolwi,  rises  i'Ihivc  ii  |>hiiii  of  cjriiuilnliim  wiiicii  is  niiclilliiill  \>y 
sliiilcs  cit'  till'  ii|>|><T  piirt  of  the  ('rcl;i<foiis.  Tlu-  liili  is  coinposcl  iiioMlv 
of  s:,iii|v  hcds  !)elonc;ifij.'  lo  lllf  to|)  of  llie  forni.itioli.  some  of  wliidi  iiP' 
iin.loiilite.lly  <if  tlie  s:iirie  u<:r  iis  the  K.hiioiiloii  series,  l.iiriiite  sc:!mi- 
liiive  heen  t'oiliid  lie.ir  the  l.iise  where  tiie  surfiiee  deposit  i>  <\»\U  |»>ne- 
Iriited.  Ili^;her  up  lh<'  slope  there  i>  ii  Ihiek  r  iimiith'  ■>f  >hil'l.  .iii<l  owiiij.' 
lo  there  tH-injj  less  M'ttleiiieiit  on  the  hi>;lier  ;.'ronnd.  tlii-  |>;irt  remains 
nnpros|«-(ted.  so  Ihiit  liie  known  oeeurrenees  iire  as  vel  <(.nlin.il  to  the 
lower  slopes.  On  the  snnmiit  of  the  hill  eoid  is  reporte.l  in  lv\o  pliiee>. 
'111.'  Ihi.kest  se;im  .so  far  found  is  U'tween  (i  and  ^  fe.-t,  rrpre-enlint; 
,"i.(HmJ.im|:i  to  T.lHIO.diMI  loTis  ]»'r  .s((uare  mile. 

'Hie  a\ailal>le  area  so  far  known  diH's  not  exceed  forty-ei'.'lil  ^i|U,!r<> 
miles,  l.ul  if  onlv  a  workable  seam  of  4  feet  were  fonn.l,  the  availal.le 
coal  for  this  area  wonid  Ik-   Kiil.nOi.diMl  tons. 


(  l..\SSIFl(A'n()N    Of   (O.M- 

In  the  preci-dinj,'  des<  ription  and  estimate  of  coal  ((inlrni  it  is  inlii.iated 
that  there  is  a  trreat  variety  in  the  <piality  of  the  coaN  there  menii.mi  d. 
Our  knowled>re  of  these  is  i;le.ined  from  the  analyses  w  lii(  h  ha\e  U-en 
made  from  time  to  lime.  In  the  eailie-l  there  seemed  to  Ih>  a  tendency 
lo  disre<;ard  the  moi>lnri'  conli'iil.  and  some  of  the  an.dy.-es  are  result^ 
oUlaineil  l.y  ^low  cokinjr.  'I'Imm  }.'ivi  a  diMVrent  ratio  U'tween  the  li\cd 
earhon  ami  volatile  matter  from  that  obtained  l.y  fa-t  cokini:.  ["'.rlnnately 
in  the  majority  of  the  analyM's  -especially  with  IIiom-  m.^le  since  l^^'l  - 
the  fast  cokinjj  process  was  nsed,  eonMM|iiently  a  comparison  of  the  (M.als 
.so  lre:ited  is  p.,s:,il.le.  It  is  alM.  as-'imed  (hat,  uii-w  (.f  t!ie  samples 
whidi  reached  the  as.sayers  retained  all  the  moi-.;nre  oriiiina.l')  c..nt:Mnei!, 
l.iit    were   jiraclically  air  drieil. 

]'(iriitiix   nilio-:   ii-siil. 

\'arions  schemes  h.ive  U'en  sni:;:<'sted  for  c  lassification.  In  the  classi- 
fication of  I'.nfrlish  coals,  the  ratio  iMtueen  the  oxyj;en  an.l  hydrof:en 
).er<enti.p>s  is  used,  alonj;  with  that  of  total  carhon.  A  sn^'fjeslion  has 
also  heen  made  for  a  very  complex  classilication,  under  which  certain 
classes  l.a.sed  upon  carl.on  percentasjes  are  sulidivided  aceordinirto  hydro- 
jren  (lerccntaKe;  a  classification  analojrons  to  a  <livisioii  into  <.'eneric  and 
specific  types.  In  IVimsylvania,  for  the  harder  coals,  the  pra<lice  has 
tn-en  to  arranfje  the  coals  in  order  of  fuel  ratio;  that  is,  the  relation  Ih'- 
Iween  tlie  fixed  carlnm  and  the  volatile  eomhustil.le  m.itter.  This 
.svstein  of  classification  answers  very  well  for  the  eastern  r-oals;  hut  when 
considerable  moisture  is  present  there  is  less  liistiiiction  under  it  1m'' ween 
the  lipnites  and  the  liitnminons  coals  than  there  should  1m-.  .'.  classifica- 
tion of  Ihe  lower  grade  eoid.s,  according  to  moisture  content,  is  inqH-rfect, 

iSummnry  Report,  19<)2,  p.  li»l. 
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iis  urulrr  Midi  a  <ljis>iti('!itiiin  well  solidifiod  coals  that  do  not  lucak  down 
on  drvinj;,  l)Ut  «lii<li  arc  lii;;li  in  livj,'rosco|iic  nioislnri',  fall  into  llii'  >aMit' 
ila>s  as  |ioor  lijjnilcs  with  the  siinie  iiioi>ture  cdntt'iit. 

Itiilio  ■'^iiiiijixlal. 

In  the  sraif  recently  adojilcd  l>,v  tlic>  I'nilcil  Slates  (icolojiiial  Survey, 
iiariielv,  the  relation  U'twecn  the  total  carUm  and  the  total  liydrofren, 
nltiniat<'  aiialvsis  of  each  sanijile  is  nece»ary;  hence  the  nse  of  this 
scale  is  a|i|)licalile  in  luit  few  of  the  recorils  we  have  at  our  disposjil;  liut 
to  approximate  the  same  nlative  scale  1  have  >u^'i:<sted  u>ini;  our  proxi- 
mate analvses  and  comliininj,'  U.th  the  fuel  ratio  an<l  the  moisture  conleit 
in  what  mif^ht  \»-  calN'd  the  "siilit  volatile  ratio,"  as  discussed  in  a  pa|)er 
liefore  the  Canadian  Mining;  In>titule,  March,  I'.MIS. 

In  the  elassilication  which  is  introduced  on  a  later  paf,'e  of  the  s<Tii-s  of 
analvM's  for  the  coal  fields  of  thi-  ])rairie  |)rovinces,  this  ratio  is  used. 


■>plit  volatile  ralii 


I'iveil  carhon  +   \  \dlalile  coniliuslilrle 
Moistvire  -t-  ^  X'olalile  conihuslilile. 
The  resnit.iiit   minierical  value  for  the  ratio  as  ahove  indicati'd.  if  a|i 
]ilied  to  the  followiiij;  scale,  };i\>s  the  class  to  which  the  coal  l)clon^s. 

Scull'  (>/  /i(i/(iw. 


AMlliv;i(ile !•''        "I' 

Scmi-anlhra(  ile !•'        to    lo 

.Vnlhratilic  coal "l        Ui    \.'> 

IIi;;h  carlMin  liituminous 'i        to   10 

Hiluminous .'i  .i   to  ti 

l.ow  carlMin  liiluminou.s •>        to  li  .) 

Li;;Mitic  <'oal _'  o   to  :{ 

I.i;rnite Id   to   .'  o 

To  illustrate  the  workiuj,'  of  this  scheme,  a  series  of  analyses  in  which 
the  calorific  value  of  the  coals  is  also  olitainahle.  havi-  In-en  recalculated 
to  enahle  tlic>  three  elements:  water,  volatile  condiustilile,  and  fixed 
carlion  content,  to  make  a  constant  ((uaiitity  (in  this  case  lin'i,  anil  the 
analyses  then  plotted,  so  that,  inspection  of  the  diaj;ram  will  give  a  Utter 
indication   of  the   relative   values. 

The  followinj;  tahle  >rives  (I)  the  ordinary  analysis;  ami  (2)  the  reeal- 
(ulated  amounts  for  ash  free  coal.  This  scheme  is  shown  on  diaj;ram 
No.  1.  'i'he  diagrammatic  method  lei\ds  itself  viTV  readily  to  comparisons 
of  fuel  values.  On  the  u|)]mt  portion  is  plotted,  for  each,  the  heat 
value  in  British  thermal  units,  determined  hy  experiment  when  reduceil 
to  ash  free  coal. 

The  ijreat  <li'-paritv  in  the  R'sults  is  in  .--ome  instances  known  to  lie 
due  to  the  s;imples  having  Ix'cn  frmn  very  much  weathered  outcrops. 
Tho.so  from  inside  mines  are  marked  hy  a  cross.  These  niiiintain  a  hij,'li 
average  among  their  associates;  but  one  is  evidently  given  a  liigher  place 
than  it  iles<'rves,  |)rol»ably  on  account  of  the  large  percentage  of  a^Il  in 
the  simple  analys»'d.     In  the  event  of  a  small  dccreast-  in  ash  in  the  s;ini]ili' 
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hiinicil  in  llic  <iil<>riiiicl(r,  llic  rcMill  <'N|iiiii(lri!  fc  r  frtr  cdiil  Mii^.'lit  rji-ily 
P<>  liKi  lii;.'li. 

'Ilu'  Ijilc  cxiKTiiiuiits  (III  tlic  woiillu'riii;;  of  <i>iil  sliow  (•ei<iriii<ni>  lus-i's 
in  cjiloriiic  |io\mt  iiftcr  cxiKi^iiro  to  llic  jiir:  anil  it  nin  \m-  jissiiiiicci  tli:it. 
Ilif  iniijority  of  tlirsc  siitn|>lcs  arc  nion-  or  less  iitroctctl,  tlic  niino  sMn|ilcs 
iilon^;  with  tli«-  rest  siiiririiip  tluTi'l)y. 

'I  lie  only  sorics  of  tests  tliiit  we  ciin  rely  mmn  as  In-ing  of  fresh  eonl 
are,  tin-  I'nited  States  tests  inaiipirated  at  St.  Louis.  An  approximate 
iiiaxiniMiii  line  is  draiwii  on  llie  (liiif^rani  l>y  inference  from  the  .same 
class  of  (oals  friin\  this  series. 

.V  niininmm  line  mii;ht  also,  in  a  few  <iises,  Ix-  ^ol  liy  selcctinj;  s|ieci- 
ii!ens  from  tlie  outcrop,  anil   le«lin<;  theni. 
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S<i  fiir  it  is  ii|i|i:ir<-Mt  lliiil  no  syslnii  of  chisNiticnlioii  can  U-  di'i'incil 
(MTft'it  until  tlif  iirriiiii;»"niftit  ;;i\<'s  not  only  a  |MTfi-<t  ^'riKliilion  from 
li>;nitf  to  anlliracitt-,  lint  also  a  iinifortn,  iiicrcasinc;  or  ilccrfii^ini;  value 
in  its  lifiititi;;  |iro|M'rti('s.  If  tlic  :irrani;rnicMt  is  liy  calorific  vahu',  tlicii 
the  liitiiniinons  coals  should   Im'  at  llic  licail. 

'm  order  to  jiidjre  liy  coni|iarison  l»-lwcen  the  cai-li<inliydroi,M'n  ratios 
and  tile  split  volatile,  the  si-ries  of  coals  jjiven  in  the  report  on  the  o|«Ta- 
fions  of  the  coal -testing  at  SI.  I.onis,  I'lilt  (IVofe^simial  ra|icr  No.  !s), 
paf;e  Iti'.l,  are  arranp'd  in  diaf;raniinatic  form  under  Ixitli  ratios.  ari<l  the 
calorific  values  jilotted  for  each.  The  earlion-hvilro^'en  ratio  ^ixcs  a 
very  acceptalile  curve  for  the  calorific  values;  lait  there  are  marked 
vari.itioiis  from  i',  which  show  si'\cral  classetl  too  lii^'h,  and  some  loo 
low  . 

With  the  .same  set  of  s|M'cimci;«,  anil  usinj;  the  |iro\ima'-  aiialvse.'' 
.if  the  air-dried  coals,  they  have  tieen  rearraiitred  liy  the  >)ilil  Milatih- 
ratio,  and  ajrain  ploltecj  in  the  same  manner.  The  {iirve  for  the  piMirer 
eoids  is  steeiK'r.  lint  the  arranijcmeiit  diM's  not  show  much  more  alierra- 
tion  iDim  »  normal  curve  than  in  the  diaj^ram  for  tlic  carhoii  hvdrii"en 
ratio.  '|'h<-  classification  adopted  for  the  Canadian  coals  viun*  not 
to  lit  this  series  of  analys<'s,  on  .iccount  of  the  },'realer  decree  of  air  ilrvint; 
that  the  Cinadian  samples  ha\<-,  apparently.  Iiecn  sulijectcd  to.  The 
result  is  that  prolialily.  for  fresh  coals  examined  in  the  ^aiiie  mamiiT 
as  the  St.  Louis  sample-,  the  split  Milatile  ratio  for  li^'nilcs  -.hould  not 
pi  nmch  al>o\e  .'  .'.'i,  and  the  other  classes  lie  lowered  in  like  proportion. 


i,!sr  OF  ( oAL  ()<  <  rmn;N(  r.s     .vkh.vnc.id  n\  splh 
voi.Mii.i:  UAiio  rvi'K 

In    this   li-.t    the    .i-soci.ilcd  coals  of    KIk    ri\er.    H.C,    ,ire    inclu<led. 
AnaJNsis  of  each  will  Ik-  found  in  the  f;eneral  list  fullowinjj  this;  — 

wmii.vijii:. 


-i:iui  rat  HI 


.\ntlirat  ill-  iiiiiir.  .<«aiii  A  .... 

Kaiiklieuil:  .S'liMi  Ncr  2,  It  IimI 

C'aninore:  rdininercial  >:iiiipti'    

Canmiire  iiiliie:  Siaiu  Nil.  .'t 

Si:\Il    AMill!  Ml  II 

PanititT  ri\fr.  I':illi>ft  :ir<:i     iippLT  >rani 

<  luhTop  lu'ar  Aiilliia'iii'      

^!a^-ll  mini'  

I'arilliiT  riviT.  I'alli-iT  ana     Imv.T  >f:im 

I8;)(i— } 


»'-7"    ;      ji  17 

x-]<y         ii;   ',-, 

^■-11  l.".TI 

l."i    iCi 

r,-ir  \:,  :io 


."'-ir 

1 1  > 

r-ii 

1 1  r. 

1  J' -II' 

1  .   7  i 

j-ii 

1!     11 
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Ciirmiorp  niinp:  rn-nmrrrinl  -^ninple   

:  Scillnck  i'r(>-i»ort 

Shccii  iTi'ck     Hiirn«  Idoatimi 

Cnninnrr  tiiinc:  Scillofk  prn.jirct    

M.'ir-li  ininr:  ^cition  in  piillv  near 

Simp  crerk:   Murn-  lornticm     

riintlitT  ri\'»'r'  *ioutli  liriinrli 

r'.-illinnrt'  liiillf  :   S<':nTl   Nri    *J      

M:ir-h  mini':  ^M-lion  in  (rnlly  nc'ftr 

Shi'ip  rroik  :   Hums  Imnlion 

Mlairmorc.  Allii  .  dial  fniin  mar  

Morrisspy,  H  ('  :  mine  Nn   4,  '>t<'aT     ponl    

("anna in-  ".rain  at  How  river. 

ranninrc  iiiinr':  Sram  No.  1  .  

"  :  Spam  So.  A,  out  prop     

Panttii  r  rivpr:  ('o-ti(ran  smm.  oa^t  ontirop     

f'antnorp  minp:  Spam  \<>.  ■" 

N'ortii  pdcp  Cnstiean  an  a 

f'ani'iiirp  minp     Spam  Nci.        in  mine   

Mar-li  mini •■  >;piti()n  in  cnllv  pa<t 

n.vrnml.  mmmtain;  Spp.  .■54,  tp   2:i.  I!    7,  W.  of  ritli 


Tlll'•kne^<« 

Split 

of          i 

volnt 

warn. 

rat 

i 

12  03 

o'-fi" 

12  f.4 

s'-s" 

v.;  ;!7 

,-.'-(•>" 

12  22 

4'-C." 

12    17 

<l'-tl" 

12   <I-A 

4'-n'' 

11    -'■ 

4'-()" 

It    ^2 

4'-<>' 

11    P.? 

<y  i:' 

11    SI 

1 1  •->:< 

IS'-O' 

11    .-.2 

11    47 

r.'-K- 

11    19 

:V-1 " 

11   (K) 

4'-4" 

11    (X) 

.1'-:'." 

1(1  r«i 

4'-(i'' 

111  4S 

4'-2- 

10  4S 

X-\" 

lu  HI 

4'-(r 

10  21 

3'-(l" 

1(1   If, 

IlK'.It    TAnilON    KITlMlNOrS. 


Co-tiirnn  l.-i-iii.  wp-tprn  upturn:  27(1  fppt  from  top 3'-t'.'' 

Mar-h  mill.-:  in  cullv  m:ir .f-il.. 

rantliiT  ri\pr;  ^ma^lipil  -pam  at  wp-t  p.lcp  Co-tiean.  .     .    i  ' '  ,""„ 

CnvtiL'an  liiisin:   Spam  1C.4  fpet  hplow  Cnstinan  spiim  .  3 -1|^ 

\i.„r  •lliornr  miiip,  lipa.l  of  Hraei!  rropk  I  ~  -*' 

Kan.nnaski-  rivpr.  .iiar  'romli-tonp  mmmtam ^.  . 

Co-tican  aria:  «i-ain  at  P  on  -.oiitli  sidi'    ,'^ , 

Tinp  rivpr.  Canyiin  i-rppk    „  '  .■  ,..'    ■;  ;  , i.'p" 

Shppp  pripk  :  Sp.w    10  nml  311.  tp    10.  H    ;>.  «     of  5th.  .  ^3-0 

Co.nl  . Tpik,  I'prnip:   No.  4  mini-     ?rw!» 

M.ar^li  miiip:  Mpam  in  cuHv  "far .,',".(» 

Co-tican  l>:i-in.  Sialp  ('n-i-k  arpa r'n" 

Colpman     Si'am  No.  4.  pnkinK     • ,  V-     - 

Mar-ti  mini-:  -pam  in  cully ,  I'-'J 

.Antliraiiip:  scam  m-ar  liriii(;p      ■  ■  '■     •■ 

SiiowiTipk       At  l,p.'i.l«ali-r    of  ,.-     ■;.,■  ■  I,',"!!.. 

<hp.'ii  'Tppk  MUith:  Sp.-.  30.  to    10.  I{.  .-..  \\  .  o'.ith.         .  ■••->\ 

(•■i^iailp  ana  imrtli  of  Itnl  I  ipir  rivi-r.  No    lo U  -" 

Mii-hil.  HC. ;  No.  4  minp    '^d  fppt  Ixlow  l.itfhpst  workpil    .  "','!„ 
'Ilionip  minp:  top  >iPBm  npnr  ^,'''„ 

(■:,v,a.|p  l.a-in.  north  of  Ifi-il  I  ippr  ri\pr:  No.  3   ^-'\^ 

Coal  ■  nik.  I  prnie.  HC  ■  utippr  spam  No   2  mine  ...  "  -<> 

Mi  hpl    ]^^'     No   3  miiiP.  hiehiMl  spam  workpil l.'i'-O"  ■ 

iivrivpr  , \^;-;'; 

Co'il  I  rrpk    Ipi-nip     So    1  minp.  spam  Im'Iow  s  ft    spam  O -(I 

S'-iV 

M, i.ioimiain     .«pp    S.  tp    23,  u'f..  W,  of  .'.th      iV-\tr 

Nor'li  Sask.-il'lipwan  risiT.  Hichorn  rivpr:   .No.  3    ti -0_ 

Morris-pv  miiip  No    I  :   -tpam  loal _ '.^!"')I 

('as'-aili-  lia-ili.  north  of  KpiI  I  >ppr  rivpr:    No    ."i    '",'''„ 

.sioiiih  Hrftziaii  rivpr    Spiim  Nn.  s     '1-  ''  ^ 

South  Hra?pau  rivpr-  S^-am  No.  4 Fi  Mr 
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i(i\i.  vir.i.ix  ipf  manitoha,  r.T'". 

IlIi'.U    CMiUuV    HI  I  CMIMUS  -  rv.ii/i/n/ff 


.>1 


Thlckn.--. 

of 

sep-in. 


S,.!il 


Ppdi-r  ri\^r,  M  rnnvon    

North  Sa«katclir\v;in  river.  Colin  I'rook         .     . 
"  ■'  Hi(tliiirii    river:  Xo.  2. 

Snutli  I^rn7onM  ri\  pr    Si  ntn  \o.  1 


•t'-fl'  <o 


c  as 


T',TTfMT\OTS    CO  \I.. 


('-,<,  ;i,lp  hn-^in    Prf>\v  Timiintain.  lli-d  I>cnr  ri\'<T 

!.t\-inir^tonp  -imt.  Vnrthwe^t  hrjiiiili  ,  ,  ,  k'-h 

fl.Tiil  fif  Mill  riivl  rin.litT  iT.-.-k-  S'-o' 

Sf.iifti  Hrri/iTiM  river:  Sraiii  \.i,  2 f?'-!!" 

Nnrtli  S:i-Ii!i»eliewBn  river.  (Vl.n  ireek  .V-d' 

Ca-ie.'nle  bn-in.  Prow  inoiintain.  Hed  I  leer  ri\'pr 

T.i\inc^tfnie  river,  near  iiKnintnin-  .S  -'i' 

rnletnan:  Se:iin  N'o   2.  ^ti^nrM  enni  \r.' ..v 

\'f)rtli  S:i<knt  hewpn  river.  Hintuirn  river;   Nn    'i  ...  4'-'^" 

South  Mn\7enu:  Senin  N'o   />   ,    .  .^*.^■' 

"  ■    Ki.l.l  -e:im  s'-r," 

South  fork  r>|.|ni:m  ri\'er,  t  mile-  ;thnve  *(eitli  hr.meh  <»*.0" 

.*2(nith  Ilra^'enu  river:  Hie  ^enni 14'  .'i" 

Frank      'Onl  from  \vi»lH'n  2  Tuile-^    

South  Hrftzeat)  river:  S<^atn  No.  »1       S'-.'"' 

Marten  ereek ;  .lubilep  ^enin     ;^0'-(>" 

Mill  erppk,  4  milp":  above  mill ''-fi"  t-i 

o'-n' 

I  iv  inir-to;.e  river-  See   ."?.->.  tn,  10.  R    :!,  W.  of  ."Ih So'-O' 

Coleman.  *  mile  north  of:  miiMle  -earn        2'  it" 

KIk  ri\'er.  Pro-;rieet  (mmel  .m  .Milriilije  ereek      ,    .  ~'-iV 

Re<!  Ileer  river.  Ta^eade  ba-iu  near  Prow  Tiiountain 

Foreefmeiiot  rider     See    2-*i.  tp.  21,  U,  7,  W.  of  5th W-\' 

.Sit.  Marv  river,  at  lioimdary l'-(i" 

Marten  ereek.  Peter  -earn  ...  14'-*^'' 

Sheep  Creek  -outh:  .-^ee   20.  tp.  10.  H.  4.  W.  cf  .■.tU .-.'O" 

Marten  ereek.  2nil  ero-sintr   .  o-j>'' 

Sheep  Creek  south     See.  ■M).  tn    10.  H     t.  \V    of  .'ith        .  .  7  -'V 

Klk  river  near  Station.      Alo.  oppo-ite  i:ik  lake        .  r.'-o' 

Shaws  I  oal  mine.  Fi-h  eri-ek:  .'^i"-  7,tp  22.1?   iV  W   i)f.")(li  2'  i>' 
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I.oW   C.\HI10N    Hrn'MIXiiVS   COAL. 


Hptvveen  Pembina  and  Mel.eod  Uiver-^  headwater-  24'-t>"  ;i  4^ 

I'"lk  and  Kanana-ki--  T^iver-;  headwater^- i:V-o"  ri -44 

Pine  river.  .')  milevi  abovi-  lower  fork--              2'-0'  :i  :i'.i 

}<i.w  river  near  ('.>al  ereek:  Sec    22.  tp   27.  li.  .'> I'-';''  H  :(v 

Pine  river  Ci.al  tironk                                  I'-IV  :f  ;52 

Hellv  river    Sheraii-*  min.- at  Coal  Maiik^ ."i'-i;"  A  27 

Slwep  Creek  eoal  mini'     :-er,  2,  tp.  20.  R.  3.  W.  i)f  .",ili.  4'.()"  .'(  ■.>t, 

Stonev  re-ierve,  Morley Ii'-O"  ;i  It'i 

l*ineher  ereek  :  (Jovernmeiit  Indian  farm 2'-t)''  'A  \% 

I.rthbridse .".'-li'  .'!  12 

Pineher  ere«  k.  4  inile<  -:(Uith  of             ;t  In 

Cr:>w-nest  river.  ne'».r  I.utidbre' k  :  upper  «eain   :?'-(!'  li  In 

lied  i  )..er  riv  cr.  4  mile-  beluvv  Williams  ereek (t'-n  '  A  .(Hi 

Pine  riv  er.  !a-t  fork        1-0'  3  o| 


52 


(!|:mi.i  i<U(\i.  >ri!VKV,  cwada. 

I  li.M  1  IC    (I'M,. 


llii.U.i.' 


s,,|i. 
ml  ii. 


( 'r<>\(  -iH'-t  ri\t'r.  fwiji"  1  inh!t>rf  K  l.'wi  r  -«  ;imi 
\..rth  1  ,.i-k  <.f  llii.'i. «.....!  rn.r.  .".  n.ilr^  !il...\r 
(  Linl  rri't'k.  hiiw  ri\  rr 

1    ppiT    Itillv    lU.T.   '.'.".l    ll.ilr^   ;ill,n.'    WmL  llnll 

\..ilh  .'.lir.-  of  Milk  Itiv.r  ri.li;i' 
rr;iiiii'  iTi'ck.    \lli!il..i-k:i  ri\rr.  !il>"if  f"rk^ 
ll.nv  liivir  ri.iil  I'lill.'.  ('■imI  inrk 
dv-tf-r  .T.-.k.  llcMll  of  I.i^illL'-lnIll■  1  i\ -r.  -1  i.mII 
Pill.-  li\fi  :    C.iill  hrii.ik  'Jl    niilr-  i  ;l-t   nf  folk- 
■^t     M;irv  rhiT,  7  liiik-  fniin  I'mIK    iimt 
Ilk  riviT.  -irKill  -triMin  :it   lir:lil  of 
Tnlirr:  lowrr  Ik-ikIi  . 

Ili'llv  riviT-  iiiili'-<ili  iif  liinin  -.   iiii  I  '"•■'I  H:ilik-- 
M.I'li.T  Miil.i-:  S.T    1.  tp.  10.  l:     17.  \V    ..I    Mi 
Diiikv  Mimntiiin  Ilnii-i'  ~iniii 
Hi-llv  v\\,r.  r,  iiiilr,  Im'Iow  l.iillc  Mou   ri^r 


r,,ii.- 


1  -1-." 
r-i-,- 
r-ii" 


iV  -it 

{■-<■ 

lliin. 


J  71 
'_'  -71' 


"in 
■I'l 


1  II, \i  1 1; 


.\tliMl,M-kn  riv.T.  :,l,..v.'  \I' I  .-..,1  riv.r  ■    -", 

lil:iikfi..it  t  ni-^-iiiL',  H""   T-iMT.  r.  piilr-  la-t  of        •  ->< 

Kn^-liilU  irrrk.  H.  j:!.  "i-t  nf  til.        I,-'.'., 

Tihcr  Tiiin4'.  upp'^r  licnt-li I,',''*-, 

l!r.l  Dfor  riviT.  ■)  mill-  t»-l..u  T.'iil  rni^k  ■'•  -" 

\tliiil>:i-kii  riv.T.  nl.oM-  Mrl.i'.l  riM-r  I'l'-n' 

Prin-'o  Allirrt  :  drift  ctijil                                                              .  ■ 

M.-l  .'ii.!  riviT   Hour  (;r:in.l  'rniiik  Piiril'ii-  inilw  mv.  f>.  ■•  t 

Wnlf  ,r.M.k,  l.rnn.li  of  M.  I.co.l  rixrr:  to.  .VJ.  I!     l''-  "'-' 

nf   -.11. ■     ,    ,,. 

S'i>..kv  ri\.T   ,'i  mill- tii'Inw  I  owiT  Siiiokv  riM-r  n -'.  . 

Ri-.l  li.'.r  t■i^■(■^.  12  mil.- ;i!>o\r  Tm;!  cri-fk,     ..  7'-ir' 

Mii'iinc  irrrk, 'J  milr- fn.m  H:illli' river  •  -'• 

Nortli  Sii-kiit.-lirwan-  lu'iir  IMmnnton  *'''■"" 

■   l!(,-s  -lam    .  .                 -I'-i''' 

Crowfoot  rri'ik.  H(i«   river   ..                                     Ci'-H' 

Prairie  .rei'k.    \tli;.liask:i  river.  ComI  <  reek  I. mieh        .     .  ^]-ii'' 

(Jra  — V  i-laiict    ISnw  river  ''-''" 

PrriL-L-  ereek.  -1  mile     up:   See.  7.  Ip    .'■■'.  I!    •"'.  «e-t  ol  ..Ii..  ■.'■-I'.'l 

How  river,  4  mile- l.el.nv  llln.  kf.'ot  I  r.."iiii-'  l-'.] 

«..|-knt.  hewnn  river.      Itic  -i'miu  nl.ove  lilm.intoii  -jr.'-il" 

Peml.iliM  river   iii'Mr  ( IrMleirrimk  I'.'i.  i'ie  Itailwav  .  ro--iTi-  l.'-il" 

I!...l  li..-r  river,  moiill.  of  l!..-c  l.u.l  i.-n" 

rrov»f..ot  •■rei'k.  How  riv.-r  1-''" 

S...iri-  river,  tp,  :t.  It,   1."..  vv,-t  r.f  Jn.l  1 '-i.^^ 

Milk   Hiver  ri'lire.  ^eiiiu  oil  north  -loie             ,.     .  \'-i'," 
Mel...,,l  riv.r    .I...k-.  eni-inu.  tp,  ."):i,  K,  lii.  vve  1  ol  ■'il... 

PiM..liiii;\  river:  part  .vf  I. in    i  am ''''""I 

Sa-k.ii.b.uan  river-  part  of  Hii;  -eam           1  -'''"l 

I'm'  'reek,  N'ortli  Sa-kat'h.vv  an  river j  I'-l" 

K.-.l  I r  river   J  mil.- Lelovv  IJo-el.ii.l  liver I  .">'-li" 

fr.,vvf..ot  T.ek:  from  |:l.">  feet  . I.. vv'i  -haft           |  ll'-ll" 

S.:ir  I'.Mil.ilia  river.  Ip.  ."..'.  It    7,  vv,-t  ,.' .M 1.    

I!... I  \>riT  river.  7  mile-  al.ovi'  llimter  liil!             :i'-(i" 

PiMil.imi   riv.r     Sei-    27  an.  1  •-'">,  t  p    ."i.i.   U.  7         | 

KneeliilU  creek  
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<H.M.    FIKI.DS    (.1     MAMTiiBA,   kTC 
l.U.MII,     <;  „,,„,„, I. 


'hi 


Moo.r  riM  r.  l„I,,w  I.onir  TctIml-.     dnr 
Hcil  Ii.cr  riMT,  n  ,„i|,.,  ,,|„,v,.  Il,mr,r  lull 

•limipTn?! M.l  rr.ivi  I  ,„«,.r,;:  s...-    I'l    t,,    ■■-,    \,     , 

M..r-r.|i,,c  H.n.l.  H..«   ri\..r  •    i     -    .  n     i 

Woo.l  MioKiilnin.  I  ir-l  I. ill.  |„vv.-t  s,.„n 
>-an.liT.  riv.T.  S«i,ii  riv..r.  Mini,  (-i.uill. 
'•I'M    1  riinii-.  Itniliv  rivrr    iloi.^c' 
lir.l  Iii.rr  riv.r.  'i  mil,..  nU.vc  iliint-r  hill 

>.,IHl,  >:„k:lt,  li,.«MII  riMT.   Mr.li.inr   lint  ,    Id  „,jl,.-  -ilioM. 

(ioH  rivir.  llorvr-iiiH'  Hiiul 

Wdinl  iiioiintnin    nc.ir  :<nl  nicriclinii 

lonerr.Pk.S,  „iK-t,.v;m     S.-,  Jl'.  t,,    |.|;.s    „,.,,  ,,f  •■,„l' 

>.Min-  river-    n,,ril,  m.I.-.  I   mil,.  ,v,..t  Sl„,rl  .  r...k 

v.....l;..fl.M..  1,,  l!.„i,l...S..,-k.      H..„.,r„.,l '„ 

"  cm,!  liioimtMIll     ll:i\    Mat 

"^.Miri-  rivir    llciir  m.niili  i,f  |,„nir  ,T,-,k 

.Sl«vii\    M,.n.li„l,..  S,...,  li.  t|','j.  li     -,     „,.,, 

'  vi.r,.-.  hill-,  hrnii,  I,  of  l.,„lu,.  ,  rnk 
liiwlin.iw  river,  t|) CH.  .\||„.ria 
.•^tiiir,  Siiiitli  Sii..kat,li,.w:in  ri\,r 

"      fr,)ii,  :i-Jii  f,.,.|  in.  at   .\,,   r,  l,.^,.| 
»"irK  rnir,  n,.:ir  iim.uiI,  ,,f  1  ,„,.-  ,  n-.k 
I  nni:  ,r.i.k  ;  S...-.  11,  i,,    j.  K    s,"~„,..,  ,,,  ._,,„i 
\\n,„\  iiHMintiiiii.  I'ir-i  I, ill 
I'up'ar  river.       (  I'..nil|.ine  ,  reek  ■ 
■Siiiri-  ri\er.      S.itli,.riiiii,l  mine. 
S,Miri     riviT    li,;,r  nu.iilh  ii;   l.oii.r  ,r,-,'i 
His  .Mii.l.h  ,nck  at   H..,,,,, !..,,> 


SoMri..  riv.T  near  rt,i,li,    1",  r.  ,•,■ 

S.iiri^  ri\<r  n,:ir  ili  „r  !.,„„,  ,.„,,,|^ 

'•"-''' iviri-ik    l,.H,M  litiiite  tliiii 
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■\\.\i.\>\:>  OF  ( o.vis. 

IM.MV,...  .H,,MlK.rs  it,  laM..,  „r,.  f,,,-  ll,..  Tdlld^  i,,,,  ,,„l.li..a,i,„„:  .. 

•""^-    l^VC,-'-.      H..r,..(,i    .It    |-.,|U,|,|,M.„|.    \Va.|,i,i.(,i,i,    is.-, 
-.    licpnri    .„,.,.   ,.„,e,.„,.v   ,„•    ,,,i..„s  ,,„U    „..„1    U    1|„.    l„„.„l    S.ale. 

Mm.>.    IV.,,.,            Hn.-..aM..r|.:.liel,.,„..\Vasl,i„.,,.„.    ,v,: 
-I^.-.,Mll...,.,..,..,H.,.,r.an -.mU  .,...11,    l^i,..,)  Stales  Shi,. 

•■    0,«.r:,  „..(>    ..I     .1,..    ....il-,...,i,i.    plant    at     St.     I.ni.i.,     ,.h„,       ,,,,,,.,, 

.     ,,    ^'''.'^  <" '^-"'"1   ^'"vcv,    i'r..|..s,i.,nal    I'ap.r.,    \„     ,s 

.  I       I 'r«i  It  II  1.(1.. «.- -.1  .1         ...  '  '     '         ■      ■     . 


V   IVI.minan-  r,.,i„rt  .„,  tl„.  fn.-l  tr^tin^r  ,.iar,t.'st.  ^...n^   |.,„.;       ,( 

I  iMlcl  Mat,.,  (;,.„|„jrj,.;,|  s,„.v,.v    .\.,    

^'    l{.'|...rt  .,f  Minister  „f  Min,„.  |(    ,■      ,,„,_"; 

,.    I{e[i<.rt>   (.(..il.ip.al    Siir\..\,    Caiia.la.    t.,    V.ii     \\I 
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(III  i!.()(;'i'A 


1,  sn:vi.v.  <  AN  \i)A, 


\'^¥vis^.^£m!S!mm' 


iT 


l.lsr    Ol-    INDIVID!  AIS    WD    ((.MI'A\li;>    M|\1N,.    ,,,,i, 

IN   Tin;  i'i{<)ViN(  i;>  oj-  m.iuhi  v  and  ^v->k\|(  n 

I  UAN,    Drui\(,    1  hi7. 

A,,/,        .M,,.|  ,,f  II, i,  |nr,.riii:!li,,n  ,„  .■,M„,,i|r,|  lV,,„i  -.,   iv|...rl   i-.M,-,|   I,,- 
\l>'-   ti'<-ru,r  IV|u,l„H-„l.   ,■„!.  ir,|    ■•|{.|M,rl    uilh   ,v„„.,  i    i  ,  ( ,,,], 

in    tl,(.    i'n.MIIrr,  ,,f    All«Tl  1    iniii    >.,.U.,\.h,;s.,u.    I'M::"    -i..;„.,|    I,,     ||      || 

S,n;,||   .,|,.,,,|„r.   i,„l    iiMl:,.ir,|   in    ||„.   al„,;,.   r..|..„'    ,.,v   ,. 1,1  ,!,„,!    fr 

A>mu,-,l   |{,.|,„rl   ,,;■  ,1„.   I  )..|„rli.,rMl   ui   |'„l,li,.  \V,„k,  ..f  tl,,-   |•,.,^;^.v  nf 
All.i  rfa,   r.ini,, 

Ai. III. Ill  \. 

'Ill-  ("la!  c„il,„il  .,)•  (■,>,,!  for  ]•<■„:  i,  ^-i,,-,i  ,,,  I  ,:;s-,  MM.i  I,,,,,      ,,„  |,„  ,,„, 
"t  >.'x-nlv  ,„.r  .vnt  „v.t  II,.,I  f„r  IV  ,:,     .,,,,1  i.  .|j. „!.•,!  n,l„  ll,!-  l,,!l,,u  i  J'. 

I-iciiili- 

llitllllliMOII^ 

Aiilliniciic 

<'>ul  iiM'.l  ill  ,,,l,.  |,r.M|r„  lion 

""■""'I'"l  lor  r.'nri,  ,..|,o,i,.,|lol„.  .,!H,nl   i.s-M ,,,,, 

liil,r„„l,o,„il  (  ■,nil  a, 1,1  ( ■„/,-,   <  ■„.    „/  <  ■<,/,,„„„ 

I    .1    s,.v..„,y-sis    -oU    ..,.„.     ()„l,,.„,    .,...n,    ,.o.|.    .,|,|    ,o   .-.n,,,,,, 
1  .'..   Iir  r;,ilu.,.v:  .ok...  lo  sinrlt,-.-,  of  Honini.rv  ronntrv 

(>lHT,-,luitr  ;,t  I.iin.ibn.ck.      Miiu-  .l,o„t  PM.V  to  slii,..      |)„nu.,li,.  ,.o.|. 

(■<nH„/;,o,  Amrr-         '       '  and  <  \,hr  C,,.,  of  rr,„ik. 

OfxTMliiij;  in  '|i.  7,  r.in' 
lohOII  tonsof  sIcaiM  Co;,!  |)        ! 


i.ii.'.Tmi  |,,n,. 
."lo.i,.::! 

Ji.."l.."l  17 

li':;.'::;';      ■ 


.vol  of  .".III  iiir[i,|i.|n,     Onlpn;    7011 
•cdof  ioC-inadi,,,,  racilicralKvav. 

Thr  ]V,st  Can.uliau  ..  nilhri, .-<,  I.imitrd,  „j  li;,iin„nrr. 
Two   niinrs   in   o,,,.r:,lion   at    Lilj..   .n.i    H.||,vn..      (,n,,,„|,   .,o,|   ,„„. 
waslu'd  liy  l.iibri^r  iirotrss. 

Udlin-st  Ciial  and  Col;,;  ('(impaiu/  id  Hdlrrisl. 
Output  of  mine  about  .'Oil  tons  per  .lay. 

Thr  I.eifch  Collirrl,:^;  l/tmihd,  oj  l\t.<d,„r,,. 


nrTiTiT'-T  "r  ¥'ii^Miiiin~^iirini"ri - 


ri(;S^'%^»^^'::i-A.»^V^<^.     1^      L'/JQ^'nL^ 


CH  (;i.()i,ii<;ir\i.  si  uvi:Y.  i  asada. 

Itr,rh;,n,l,,,-  'iml  l.nml  r,H,l  Cnm, .,„>,.  I.,m,lnl.  of  LnndUr,    k- 

(),...r,..inK'  .n  t,.    7.  r.m«.;  -'.  «-t  c  Ml.  ."-ri.lian      l-ro.lu.i...'  ..l-ul 
■.'Mil  (iiliH   |>«T  illiy.      |)i>lli<'stir  riMil. 

WM.n,  fn„l  ii,'d  till  r„».»../i./ii/'i/,  "/  /•""''"•  '"•>< 

Lnmls  situi,t.-l  in  l|.,.  :,  nr.-l  'i.  n.n«.'  J.  «.M  of  .Ml.  ri.lian       i'::»- 

pccliii^;  (i|)<Tiilii)iH  iM'iiitr  nirriol  on. 

Mh,rUl  H.nlinv,  an,l  Irn^jdlio,,  Cumixi,,'/.  I.imilol.  ../  I.,thhn,hi,-. 

•Iliis  CoinpimvovMiM  li>,n(Mt  ii.r.-  of  l.inil  ii.  tp.  1'.  ranj."-'  :^1  milI  -■-■. 

«...,    of    tth    ni.  ri.lian      Th '|""  *'  "'-'"   ' -""'  '""^  I"''  -'''>•  •"^""'> 

for  ili!Mii->tic  ni.irk<-t. 

/»„,»„.„./    r,»,/    r,„»/«,„v.    /.'""'"'.    "/    l:lhhn.l>,r-      ^  l-\,n„r,h,    lh,l- 
„,ll  Colli  and  Iron  Miiii.i  Ciimjiinnj). 

|'ro,|,...linn  in  t|..   W,  ran^..-  -K  «-•  "f  "•'  ■'"'n'lwMi.  ""Hli  of  I.vth- 
briiluc;    alHiiil  re, lily  to  o|MTalr. 

r,/;ii/i/'(  n'-.v' ''""' ""'/  ''"^■'' ''"  • "/  ''"'"■'■■ 

NVw  plant  in.tallnl  at    lalnT  to  in.rra,.-  output  to  1. I  tons  p.-r  .lay. 

l'r.'s.M.t  shipin.-nt.s  al«.nt   J.-.H  Ions.      Doin.-stic  roal. 

Hilidiiir  C'liil  Miiiiiiij  f"  ,  l.iiiiitfd,  Tiilnr. 

(),M.rali.iK  in  tp.  10,  rani;..  Hi.  w..st  ..f  1th  nicri.lian.  N>arCr..ws  N.-st 
Bran.li,  Cana.lian  I'a.iti-  railway.  Output  aU.ut  10..  t.ms  ,..t  .la> . 
Doiiif^lii'  .xal. 

The   Coiisoluhit.d   Coal    Minn,,,   ('.„„p,w,,.  m,d    Th,'    U„u„Ml:-   Cml 
( 'itiiijHinil.  "I  T.ilnr. 

(),„.ratinK  i..  tp.  10,  ran^;.-  17.  w.-st  of  Itl,  nu-ri.lian.  ()i.t|.ut  al.out 
."ill  tons  |HT  .lay  t-aili. 

War  M,d!,in,-  ll,il,  tl.r,..'  small  ...al  nmi.'s -from  s.-Nvn  t,.  t.M.  n.ii.-s 
«.-sl,  on  llif  Saskat.h..wan  -arc  ..|..'rat.-.l  .luring  tlu'  winter. 

I'di-lfii  (I'lil  r<)/« /«/»//.  "/  ItdnkliKid. 

ThisCo.npanv  ha.s  a  i.-as.-  .if  .-...lOi.  a.-r.^  of  .■..ai  'an.ls  i,.  th.-  Ro-ky 
M.,untain  I'.irk."  .-ast  of  Hanti-.  Th..  ontput  is  1.000  tons  p.-r  .lay  ..t 
,.n>thra..it...  an.!  liOO  t.ins  l.ri.iu.'ts.  nut  si/..-,  n.a.ie  troiu  th.-  hm-  anthra.it.-. 

Th,'  Ciniiduni  .inthni,-ik  ''„..  .,/  Cinmur,-. 

The  mine  is  situat.-.l  at  Cann.or.-.  an.l  is  opera     :1  l.y  the  II.  W.  M.NVill 


»^m-:^:^'f^^^ii^PCi^ir«y^R^;^f^::HJkv:^^-^^ 


<  'lAI.    •  III. lis    til     M\Mln|t\,   lie 


(■>!» 


MHMMt  <M       It   ,,r,»|,„-,.s    KM.  |.„„  of  ,,,;,l   |«.r  .|„v       ll,..  (in.-  .,.,1   i, 
«n>l,...|.  „„.|  II,.-  I.,li.l  , .Ml, Mil  „  „.,-.|  In   t|„.  C;.,..,.!!,..,   I'.,.iti.-  r;„l»,,» 

Mr.inm.  /'.   Iliir,,.,  ii,i,l  Citwixiitii,  „J  Ciili/arif. 

'"''•'   •' I""i>    I""'  »<<|iiir«<i   ...;il   ImimIo  ..II  SIi.-.|.  .r.-.-k.l|..    IS  j.ri.l 

l'.».  ranp  -,  (.  lui.j  7.  w.-st  ..f  tl,,.  .Mli  in.ri.li.in      I'n.siH'.  Ii-.     w  -ik  i«  IxiiiL- 
.iirrifil  cm.  ^ 


Kiiffhill  (dnl  ('(im]Kin't.  n/  Kiinliill 

Thi.s  <-.,iii|„,riy   is  .,|Mratiii^r  in  tp.  .".i.  rnnp.  j.i,  «,.,i  „f  .|,|,  ni.  ri.liiiti. 
|.r...lu.injr  tifl.v  tons  |,,.r  iluy  .luring  uIiiLt.      I'.ir  .l..inr,Nli.-  im-. 

'I'hr  Miiriniillf  r„al  Coiii/Hitti/.  aj  Miriiirlllr 

<»|HTi,linK  i.t  M.irii.vili,.,  alnjut  l«,.n<v  n,ii,>  n..rll,  ..f  i:.liM.,nt..n 
I  hr  ..ul|.nt  IS  i.U.iit  ;<IMI  ton!-  |ht  .li.v.  .li,|„,.M-.i  <,f  to  tli,-  (  ar.-ulia-i  \„rtli- 
iTii  niilwiiy. 

Tfie  Ai'-riia  ConI  Minimi  Conii..,,;/.  I.imih,!,  „/  F.,l:.,i,nl„i,. 

riiisCoin;.ai.y    is  enpi^r,.,',   i,,   (|..m  1  ,,„„,.|,|    «ork   ..n   laii.l   in   tp    ^ft 
TiiUiic  .it,  Wfst  ..f  tth  incri.liaii. 

Siaidiird  ('(Mil  ('i),ripniii).  l.imitnl,  of  h'.iiminitou. 

■rhisCon.paf.vV  niino  in  <.n  Hivrr  I,<.t  .W..  :'.',  of  l-Mni.-nt.-n  s.-IH.i,„i,t 
Output   101)  Ions  i«T  (lay,  for  the  .lonifsli.'  niark.t. 

The  I'arkdalf  ('out  ('uniiHiii'i.  './  EdiuonUm. 

ISMlucinc  al«nit   forty  tons   |kt   day  at   its   tnin.'  on   Hiv.-r  I..t   .\o. 
L'}.  Kdtnonton  sctllenipnl.     Domestic  roal. 

Sa.skairheunti   Trnj/  ('om/Hiiitt,  w  l-Jmnuttm. 

OlH'ratinj;  on  Uivcr  I/.t  No.  2,S.  of  Ibf  K.lniont.in  s/ltlfin.nt      Output 
alH.iit  t«.rity  tons  jmt  day 

The  Hrriinrr-Mili.ir  Coal  Ci,mp,i,ii,.  ../  Ediiiimtoii. 

I'roducinfr  about    thirty   Ions   |K-r  day   from   its  ii    w  ,m  Lot  \,,,  42. 
K.linoiiton  scttjcni,  nt. 

Mr.  Wm.  Uumhcniim.  nf  Kdmontnn 

OjM-ratinj;  on  Kiver  I.f.t  Xo.  Ii',  Edmonton  ,s4.ttlem<-nt,  and  producinir 
.i^Kiut  thirty  tons  per  <lav. 


11,,    Sinllln..,,,,   <■,.,!  Cnm,..i>,<,.    I.innl.,1.  „j   >t  ,.,lh.  ,.,.,< . 

,,,,.,,,„.,  ...,    lin.T   I...I    N-    7.  !■.■'' •■-   -"l"i-M. I|.,.i,|„.,„.. 

;il I     llMl    I, ,11,    |,.r    ll.l\.    l\"<">  >ll.     , I 

ri„  Um.,„l,.„  fu.<l  (  oml,.,„.i.  i.:„.if..i. ../  i:.in,.„.;,n. 

<  )|„.r,lin.'  -.  ,..r,  :..  I,..  .V!.  U.  -M.  ^^-'  "f   '"'  "..-i.li.-.n,    'n.rir  output 
i,  ;,l I   lliil';    t"in^  |«'f  'I'ly- 

Tin-  Mihnr  CiHil  « ',,11,1,1111;/.  "/  i''liiii<iiln„. 

(),,..r;,lin;;  nn   «.r.  7,  I,..  ^::.V:.n;:-   j:!.  ^^-l    uf    1th    ,u.ri.l...r,  :,.h1  ,.n.. 
.liiciii:,'  :  Ixiiil  lliirty  toii^  yw  d.iv. 

()|,..n,tM,^r.m-.r.  7.  t|..  ^;;.. ......■-:!.  --l..t  It!,  ,n.■^.!i.......l|,r..- 
.l„..i„^.  ;,1mm.I   tl.litv  t.m.  |..r  .l.v    f-r  th,.  ,l..,u,  ,l,r   >M;,,k.', 

■IIht..  ..V  .n.„v  „11„T  ,.,,.f,,l..r,  .-.  tl,..  I'v.v  imv  ll-l  ;-..  ,,>ol..,l,K 
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'I'oI'ik;'! Al'liV    til     nil       \l!l'\. 
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Him-   l?.)i>k.      I.i'iiildii.    Is.'.'l. 
Fiirtli,  r  r-ijicr-i  Itvl-ilivc  to  l!ic  i;\|,li)r.iliiiii,  liv  (\i    '     I',  ;:„■»,      !.,,.    i  ,  i, 

ISf/i. 
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Til.'  Cn-il    I.i.nc  l.,-iiiil,     C-ipl     \V.   I-.   Itnllri'.      1  ...ii.l.in.   IsT:!. 
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IJi'IKirl   nil  llli'  Cliill^ilc  ^lllil    V.;li.|llh|i'  ,!   v.iillc.  ;r,.,iiT,l  (;rnln:-ir:il  fc- 1  hits 
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(':ill:iiii:ill   I'.iiilii-   li»;[inli,    l^S'l. 
M;inilol.:i   .■iii.j  (lie  <;nMt    Xort'i  W.'^t.      rmf     .(.    M.i,-..ii:i        I 'ir  \V..i  i,l 

rilli!i>iiili;:    (";';iiliiin'. .      (i;irl|ili.    ()ii;,.    1^^;. 
On    111.-   ('I'.'hi.-cniis  jiii.l   ■rrili:irv    I'lor.i-i   nf    l!!i!i>li    'nri.nKij    ;iiii|    111.- 

Nnrlli  )Vi'st  'I'crritoiic^.     J.  W,   D.-iu-nn.     'IVjii^.   i;n\:i!  .-^miilv 

of  ('mii;h1:i.      Vol.   I.      Src.   l\  .   lSs:{. 
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li.icky    M,.;inl,iii;s   Nnrlli   of   lli.-    I'.illi    |i;;r.ill,-l.      (i,    M.   I ).,  v. -mi. 

'i'raiK.    l!.i\al  Soii|.|y  nf  Ciii:;.!.! .      \',il.    1.      S.'c.    i\.    ;^^:l 
Xofc.-i  on   111.'  ■rrias>i,-  of  (111-   Jtnrkv   Mnunl.iin-  ami   Hrili-li   ( 'nliiin'.ia. 
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On    the    M.'.Mizni.-    I'lni'a^   I'f   111.'    Ito.ky    Mniiiilaiii    U-_\.,u    ,.f   Caiiail.i. 

Sir  .1.   W.    Dav.snii.      'I'l-ali'^.    I!nv,:l   Smi.-lv  nf  (an. '.I.:.      \'nl.    ill. 

St.  1\'.  iss.-,. 
On  Iho  I'ossil  1'1,-inU  of  tli.-  I.ar.iini.-  Knrinatinn  nf  ( '.iii.i'l.i .     Sir  .1.   W . 
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IV,  1.SS7. 
On    l''os.il    Plants   eolle.teil    liy    Mr.    K.    (,.    M.  ('01111. 'll    nn    M.m  k.ii/ie 
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\  ol    \1.  .  onl  S-.-ii:-;.     Scj.!riii!i.  r.   Is't  i. 
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,,|-  (  ;iT,.  .'o.      \n!.   !\.      NT.   |\-.    ls:.l.  ,      ,.    .      , 
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Mile.     >ii-   ■).   W.    I»i:"..-.:i.     'ly.'A:-..    lu.x.  I   StxIv   d    (hik-.I.'. 

V,,l.  \.      NT.   (V,   ivij.  ,        -   .      . 

\,A>    <r.^    li.r    .VMUinnilr,    of    l!„'    Cirl.- v,,,,    Un,  1,.    ot    llu'    Di-tn.t    o! 

Alll.il^  -Is. I.      .1.    I'.    Wl'.iif:^'--.       'I'mii..    Ito.N^'l   NK'.rly  ol    (  ^,n;Mi;i. 

Vol.  \1.     NT.  IV.  ivi:;. 
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liMT'.   i;M.!oi;!lii'ii>  in   MnlMi   N'mIIi  Am.ri-.^   n    l^o  '>'.     .1.   \ 

\M.:i,.,,vr..      Tn.t,..    i;o;.'!    N..i.  :y    of   C.n;:.!!.      \  ol.    i.      NTond 

N,rir>.      N-...   W.   \^>r,. 
\,.|,,  on  IIt  rtrHl-nipliv  of  IIt  (  m,,!,,.  nIui  i.in  i...  k.  ..|    l.;i-h-ri,    M  :n- 

iN.I.  i>    B.  Dovviin-.      ((//„.,„  .V, .'/-;■.//;.-/.  \ol.  I\..  No,  .;.  l--''... 
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Miii-..    \"..l.    X,    I'l.M. 
N'l.l.-  1. 11     I'lili.irv    I'l. ,1.1-.  Ii-i.iii   <'jr.:i  'In-    fnilr.l   Si    <•■-.      D.    1'. 
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M.  Dawson.      1S7!I-S!). 
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I'art  II.  On  VcTtehrala  of  lli<>  Mid-Crclac-on- of  (he  Norlli  West 
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I.    M.  LinlK-. 
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].p.  U<t-!51. 


•-m:?^ 


IH) 


(;i.(il.(ic;i(  Ai,  sii;\  i;v.  r\\  \i>.\. 


The  Hl.iirinorp-l'r'.i.kCoil  I'ifl  Is     \V.  W,  l,.^i.li,  pit    UV.t-lSl. 
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